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Institution of British Agricultural Engineers 
THE first meeting of the new session of the 
Institution of British Agricultural Engineers 
was held in London on Tuesday afternoon, the 
president, Mr. F. E. Rowland, being in the 
chair. A paper entitled ‘‘ The Problems of the 
Development Worker” was read by Mr. F. W. 
McConnel, in which it was stated that a high 
proportion of the initial development work on 
agricultural machinery was carried out by 
individual farmers or people directly connected 
with agriculture. An important problem, Mr. 
McConnel said, was to convert that mass of 
knowledge gained into usable machinery. Mr. 
McConnel went on to suggest that mechanisation 
had not helped the average farmer in this country 
as it should have helped him, and, since the 
beginning of the second world war in particular, 
farmers had been fed on new machines or new 
productions at a high rate. That inferred, Mr. 
McConnel claimed, that engineers had pushed 
ahead of the farmers’ experience with machinery, 
and that the art of using agricultural machinery 
economically had not been learnt. Finally, 
Mr. McConnel suggested that there was a need 
for a mechanisation advisory service, not to 
advise farmers on which machines they should 
buy, but on how to equip and run the mechanisa- 
tion of their own particular farms within their 
means. Up-to-date farming and machinery 
had been treated too separately, whereas they 
were inseparable. Furthermore, Mr. McConnel 
said, engineers needed such an advisory service 
to provide the target for their development aim 
and the practical information they required. 
In the discussion which followed the paper, there 
was one speaker who thought that in considering 
the development of agricultural machinery it 
was important to remember that increased pro- 
duction mattered more than reduction of labour. 
Another speaker urged the necessity to press on 
with the development of machinery designed to 
assist the numerous handling operations in the 
business of farming. : 


The Ports Efficiency Committee 


THE second report of the Ports Efficiency 
Committee has been submitted to the Secretary 
of State for: the Co-ordination of Transport, 
Fuel and Power. This committee was formed to 
investigate the working of the ports in the United 
Kingdom and in particular London and Liver- 
pool, and to secure the co-operation of all 
interests concerned in ensuring a quicker flow 
through the ports of inward and outward cargoes. 
It is stated that considerable progress has been 
made in the setting up of Port Operations Panels, 
which consist of representatives of the interests 
directly responsible for the turn-round of ships 
and handling of cargoes, and are charged with 
ensuring the most effective use of port resources 
and keeping the Committee informed of any 
difficulties. The report points out that there 
are a number of factors which should not be 
overlooked when comparing the present average 
turn-round of ships with pre-war experience. 
These changes are enumerated and in the Com- 
mittee’s view port authorities have tackled them 
creditably despite the various restrictions 
imposed by post-war shortages. A definite 
improvement in port working noted by the 
Committee during the past four or five months is 
considered due to a number of causes which are 
analysed in detail. It is not expected that all 
of these reasons for improvement will continue 
and it is stated that it would be dangerous to 
regard the present position with any com- 
mlacency. In order that a port may be able to 
iunction properly and continuously it should 
‘ave a margin of capacity to enable it to meet 
udden or seasonal increases in traffic without 
ongestion. The Committee points out that, 
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on the whole, our main ports have not had a 
cushion of reserve capacity of this sort and their 
resources have been near the danger line at many 
points. 


Institution of Production Engineers 


On Thursday, October 9th, the Institution of 
Production Engineers held a dinner at the 
Dorchester Hotel, London. The toast of “the 
guests ”” was proposed by Sir Cecil Weir, Presi- 
dent of the Institution. In deference to the 
fact that Mr. Norman E. Robertson, High Com- 
missioner for Canada, was the guest of honour, 
Sir Cecil spoke mainly about that country. It 
had, he said, terrific economic potentialities ; 
and production engineers had a natural interest 
in the mammoth engineering jobs to be done 
there. Britain had a great opportunity to make 
the tools and machines that would be needed. 
All production engineers in this country were, 
of course, convinced about the importance of 
productivity. They had taken a particular 
interest in the reports of the Anglo-American 
Council on Productivity. Higher output was 
really an individual matter. Gaining it was 
particularly the field of work of the production 
engineer. In reply, Mr. Robertson remarked 
upon the very large part played by the Dollar 
Exports Board in encouraging exports to Canada 
and the work done upon that Board by Sir 
Cecil and his colleagues. There had been great 
co-operation in Canada even from competitors ; 
and there had been Ministerial support there. 
Last year British exports to Canada in money 
value were six times as large as before the war. 
They exceeded United States exports to Canada. 
Britain shipped £137 million of goods and the 
U.S. £136 million. One of the impressive points 
about the performance of British firms in sending 
goods to Canada was that there had been a 
“drag” of easier markets. elsewhere. Mr. 
Robertson’s speech was then acknowledged by 
Mr. Harold Burke, Chairman of the Council. 
A number of Institution awards were next 
.presented. Amongst those receiving awards 
was Mr. F. H. Rolt, who received one for his 
Sir Alfred Herbert paper entitled ‘‘ The Develop- 
ment of Engineering Metrology.” 


Annual Report of B.I.C.E.R.A. 


THERE was published this week the annual 
report of the British Internal Combustion Engine 
Research Association for the year ended March 
31, 1952. Mention is made in the report of 
changes in the committee structure, which 
include the setting up of a committee to deal 
with matters relating to staff recruitment, condi- 
tions of émployment and premises. The Rt. 
Hon. the Viscount Falmouth was re-elected 
president of the Association, and the chairman 
of the reconstituted Council is Mr. H. N. A. 
Allen. Some aspects of work undertaken by the 
Association during the year related to the design 
of fuel injection pumps to meet the requirements 
of highly pressure-charged engines, and a 
research report has been issued. A _ research 
report was also issued on an investigation made 
into the life of sparking plugs in engines using 
heavily leaded petrol, and mention is made of a 
moving-electrode ignition system developed. 
Fatigue of cast iron crankshafts is the subject 
of another report which is now being prepared. 
The torsional vibration panel is stated in the 
report to have devised a more realistic method of 
evaluating the stiffness of crankshafts than that 
possible with existing formule as a result of its 
work on the crankweb test rig. Development 
work directed by another panel continued on 
pressure chargers which are now in operation 
on test rigs and the design is being offered to 
industry on a licence basis. Pressure charging 
by exhaust turbo-chargers continued on the 
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Mirrlees “‘ 2 TLB/E 3” engine, and mention is 
made of some findings. The report contains also 
a short account of the instrumentation work 
undertaken by the engine noise reduction panel 
and the compilation of noise data related to the 
use of different fuels and the power rate ratio 
of the engine. Work by the combustion fuels 
and lubricants panel is also reviewed. 


Engineering Industries’ Association 
London Display 

AT the two-day display organised by the 
London Regional Committee of the Engineering 
Industries’ Association, which was held at the 
Royal Horticultural Society’s New Hall in 
Westminster on Tuesday and Wednesday last, 
130 member firms showed representative examples 
of their work or products. The wide range of 
services and equipment of all kinds, mainly 
for the lighter fields of engineering, which were 
exhibited, included presswork and _ pressings, 
castings, machine tools, electrical equipment, 
motors, jigs, moulds, small tools, plastics, welding 
equipment, electronic equipment, &c., as well as 
services such as welding, metal spraying, plating, 
&c. Amongst the exhibits were many examples 
of processes which form an essential part in 
the manufacture of complete articles, and they 
were shown by firms which specialise in certain 
fields. As at the display last year, there was a 
special supplementary exhibition of blueprints 
and samples of work which main contractors 
wished to place with other firms for manufacture. 
This part of the display was designed to assist 
firms wishing to locate suitable sub-contractors, 
and member firms having capacity available to 
take on such work. The display, although it is 
only held for two days a year, not only provides 
a good opportunity for member firms of the 
Association to meet and see each other’s work, 
but also to introduce prospective new members 
to the Association and show industry that London 
firms can supply many of its requirements. 


Institution of Structural Engineers’ 
Presidential Address 


THE president of the Institution of Structural 
Engineers for the year 1952-53 is Mr. Ernest 
Granter. He was installed as president at a 
meeting of the Institution on Thursday, October 
9th, and he then delivered his presidential 
address. Much of Mr. Granter’s professional 
life has been concerned with constructional work 
in London, and he therefore chose, as the subject 
of his address, to give a history of the road and 
footbridges which have been built across the 
Thames in London, and of the various Thames 
tunnels and embankments within the London 
area. Many interesting details of the methods 
of construction used to build the early bridges 
in London, as well as those now existing, were 
given by Mr. Granter during the course of his 
address. He first made some remarks about 
Roman London and about old London Bridge, 
which for many centuries was the only bridge in 
London across the Thames. The building of 
other bridges was vigorously opposed for many 
years, and it was not until the eighteenth and 
nineteenth centuries that other structures were 
erected. The removal of tolls in the nineteenth 
century caused a considerable increase in the 
traffic over several old bridges, which were then 
found to be inadequate for their task, and were 
replaced by bridges existing to-day. The Albert 
Bridge, Mr. Granter noted, is now scheduled for 
replacement, and at a later date so is Hammer- 
smith Bridge. The proposals of the London 


Plan recently prepared by the L.C.C. include 
provision for a tunnel under the Thames, and 
Mr. Granter outlined the design of this project in 
his address. 
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British Locomotive Performance 
in Practice 


By W. A. TUPLIN, D.Sc., M.I.Mech.E. 


For a wide variety of British steam locomotives the maximum ratio of drawbar 
horsepower to grate area approximates to a common relation with the duration of . 
the effort. On the basis of information from a large number of runs, a “ high-class 
standard” performance curve is proposed, and by comparison with it a numerical 
estimate of the relative merit of any locomotive power output may be made. 


ECAUSE on all British railway routes 

the quarter-miles are clearly marked, it 
is easy for any passenger to time trains in 
considerable detail. This practice has been 
followed by observers in increasing numbers 
over the last fifty years and thousands of 
train-timing logs have been published. The 
weight of every British passenger vehicle is 
inscribed upon it, the changes in gradient 
of every route are prominently displayed and 
gradient profiles of all main lines have been 
published. Formule for train resistance have 
been derived from the tests made by different 
experimenters at different times. The older 
formule showed some considerable diversity, 
but later ones offer less ground for doubt in 
this respect and, indeed, those of Johansen 
(for L.M.S. passenger stock) and of Davis 
(for American cars) differ in a degree that is 
small compared with the differences between 
the vehicles. Application of the Johansen 
formula (e.g. by the method described in 
* Assessment of Locomotive Power,” THE 
ENGINEER, October 12, 1951), to observed 
times and speeds of a British train enables one 
to estimate the power required to haul it 
with reasonable accuracy, although the effect 
of wind may be important and it is difficult 
to assess. Apart from some uncertainty in 
this respect, there is thus readily available 
information from which to calculate the 
drawbar horsepower developed on a great 
many runs by every class of British express 
passenger locomotive. 

By use of the processes of arithmetic, it is 
not difficult to obtain a numerical comparison 
between the best recorded efforts of a wide 
variety of locomotives. This is the more 
interesting because steam locomotives on 
British railways have not usually been 
designed to develop any specified drawbar 
horsepower and it is natural to inquire 




















| Locomotive | 
Ref. Railway | 
| Class No. 
a oaiiacaticaae eee Lee See eren ee fe 
1 G.W.R. <p ree 4353 | 
2 G.W.R. x — 5326 | 
3 G.W.R. “Saint” ... * 2903 
4 | GWR. “Saint” . | 2942 
5 G.W.R. RUE wath am 4042 
6 | GW. “Star”... 2. 2. | 4042 
7 G.W.R. “* Castle” . .. «| 4074 
8 G.W.R a | ree io | 
9 |GWR “King”... ... 6008 
10 | G.W.R. ee os ; , 6022 
11 G.W.R. os 6028 
12 L.N.W.R. . 3. re 1941 
13 | L.N.W.R. “George VV”... .. 1595 | 
14 | L.N.W.R. > ee 160 
15 ge h 2 Sm “Claughton”... . 1159 
_——— — Ee = — — SN a [fe 
16 | L.MS.. | “ SPSF” 5020 
17 L.M.S.. Jubilee ” 5660 
18 Ex L.M.S Rebuilt ** Scot 46162 
19 L.MS.... ** Duchess 6234 
19A L.M.S ** Duchess 6234 
20 | G.E.R “ Claud” 1809 
21 | G.N.R * 1000 ~* 1007 
22 L.N.E.R ot eed 4404 
23 | LNER “As” 4901 | 
24 S.R ** School ” 932 
25 | S.R “* School ’ 937 | 
— aes. = —— a os ——— 
2% |SR |“ Arthur ” 768 | 
27 \SR. . : | ** Nelson ” 865 | 
28 | S.R. ** Nelson ”’ ; 865 | 
29 ~—-|_ Caledonian i. ee | 140 | 
30 } Caledonian.. x ‘ 903 | 
4700” 4707 


31 Paris—Orleans 
{ | 








whether there is any simple relation between 
the highest output of a locomotive and its 
dimensions. As the first step in the develop- 
ment of locomotive power from raw material 
is the burning of coal in the firebox, a natural 
Suggestion is to compare the power output 
of a locomotive with the size of its fire. The 
effective dimension of a fire is the area of the 


spaces offering passage of air through the . 


fuel bed, and this, in a general sense, is pro- 
portional to the grate area. 

Duration of an effort by a steam locomotive 
may be expected to influence its maximum 
practicable intensity, in one case because a 
short spurt may be made at the expense of 
steam pressure and water level in the boiler, 
and in another because gradual choking of 
the fire by clinker on a long run may appre- 
ciably reduce the maximum possible value 
of the mean sustained effort. It would 
therefore seem appropriate to compare power 
output pér unit of grate area with the time 
for which the output was maintained. 

This has been done for the best published 
performances of the locomotives listed in 
Table I, and the results are presented in 
Table II and Fig. 1, from which it will be 
seen that there is evidence of a relation 
between the quantities compared, with no 
distinction at all between the dimensions 
of the locomotives. The number beside each 
point in Fig. 1 is the reference number for 
Tables I and If. Different points with a 
common number refer to different sections 
of the same run. 

The variety in type, size and age of the 
locomotives concerned is about as wide as 


it can be ; their only common characteristic , 


is that they are reciprocating steam engines 
on wheels. Mental reactions to this type of 
uniformity in performance between engines 
with great differences vary with the individual. 
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Oct. 17, 1952 


The amateur enthusiast, whose interest in 
locomotive performance is basically emo- 
tional, is apt to resent bitterly the implication 
that, in relation to its size, a 4-4-0 of 191) 
is able to produce as much power as a 
“ Pacific” of 1935. It is impossible, he 
protests, that we have not progressed in a 
quarter of a century and dissolves in 
incoherent disbelief. At the other extreme, 
the intelligent engineer, convinced that ther: 
is a reason for everything, is pleased by the 
simplicity of the position. He may be 
content to accept it gratefully, or, if he is 
of the cautiously critical type, not satisfied 
with anything until it has withstood pro- 
longed efforts to destroy it, may ask why 
the effects of variables seem to have cancelle«i 
themselves. 

It is easy to find reasons why there should 
be no simple relation between duration and 


calculated intensity of effort and a few of 


them are : 

(1) The differences between the permanent 
ways of different railways affect train 
resistarice. i 

(2) The curvature of a route affects train 
resistance. 

(3) The effect of wind is likely to affect 
train resistance differently in different cases. 

(4) The resistances of trains are not neces- 
sarily proportional to weight. 

(5) The internal resistances of different 
types of locomotive may vary considerably. 

(6) The nature of the coal affects the 
maximum practicable rate of heat generation 
per unit of grate area. 

(7) Not all locomotives use the heat 
generated in the firebox with equal efficiency. 

Despite all these apparent reasons why 
it should not be so, some correlation between 
duration and intensity of maximum power 
output of many classes of locomotive is 
found to exist. 

So far as the first six of the above-men- 
tioned comments are concerned, it may be 
that in all the best published performances 
all the variables happen to have their most 
favourable values. Point (7), however, must 
be considered further as there is no doubt 
that there were considerable differences in 
eylinder efficiency attained in some of the 
runs concerned. With steam superheated 
throughout the expansion range, the cylinder 
efficiency depends almost entirely on the 
ratio of indicated tractive effort to nominal 





















































Date Wheel Working | Type | Grate | Firebox 2 
of | arrange- | No. of Nominal | pressure of area H.S. 3° Remarks 
| original ment | cylinders* | T.E. (Ib) | (Ibper | valve | (sq ft) (sq ft) +0-06 H 
| design sq in) geart G H 
1911 | 2-6-0 2 25,670 200 Ss 20-6 129 21-45 _ 
1911 2-6-0 2 25,670 200 Ss 20-6 129 21-45 — 
1903 460 | 2 24,395 225 Ss 27:1 155 27-4 Saturated steam 
1906 460 | 2 24,395 225 Ss 27:1 155 27-4 _ 
1907 460 | 4 27,800 225 Ww 27-1 155 27-4 — 
1907 460 | 4 27,800 225 WwW 27-1 155 27-4 | —_— 
1923 460 | 4 31,625 225 Ww 29-4 163 29-4 - 
1923 | 46-0 | a 31,625 225 WwW 29-4 163 29-4 } _ 
1927 | 460 | a 40,300 250 Ww 34-3 194 4 | -- 
1927 460 | 40,300 250 Ww 34-3 194 34-4 | _ 
1927 460 | 4 | 40,300 250 WwW 34-3 194 34-4 | _ 
1901 44.0 4C 20,106$ 200 J 20-5 150 22-6 Compound, saturated steam 
1911 440 | 2 | 20,000 175 J 22-4 162 25-6 Double admission piston valves 
1911 460 | 2 21,600 175 J 25-0 133 24-6 Double admission piston valves 
1913 460 | 4 | 24,400 175 Ww 30°5 171 30-55 Double admission piston valves 
1934 460 | 2 | 25,455 225 WwW 27°8 171 28-8 Original boiler 
1935 4-6-0 3 26,610 225 Ww 31-0 181 31-45 _ 
1927 | 46-0 | 3 33,150 250 WwW 31-2 195 32-5 Double chimney 
1937 462 | 4 | 40, 250 WwW 50-0 231 46-2 Double chimney 
1937 462 | 4 40,000 250 Ww 50-0 231 46-2 Double chimney 
1900 440 | 2 17,096 180 s 21-3 126 21-75 Saturated steam, flat valves 
1920 2-6-0 | 3 30,030 180 Ww 28-0 170 28-8 _ 
1919 442 | 2 17,340 170 NS) 31-0 141 “05 ~ 
1935 4-6-2 3 35,455 250 Ww 41-2 231 40-4 Kylchap double exhaust 
1930 | 440 3 25,130 220 w 28-3 162 28:5 Multiple-jet exhaust 
1930 | 440 3 25,130 220 Ww 28-3 162 28-5 Multiple-jet exhaust 
1925 | 460 | 2 | 25,320 200 Ww 30-0 162 29-7 = 
1926 46-0 4 | 33,500 220 Ww 33-0 194 33-6 Multiple-jet-exhaust 
1926 4-6-0 4 | 33,500 220 Ww 33-0 194 33-6 Multiple-jet exhaust 
1904 440 | 2 | 18,410 180 Ss 21-0 145 22-7 Saturated steam, flat valves 
1906 460 2 22,670 200 S 26:0 148 26:3 Saturated steam, flat valves 
1932 48-0 | 4c 56,000} 290 Ww 40-4 268§ 43-1 Compound with Kylchap doubi: 
| 4 | exhaust, poppet valves 








* C, compound. 


{ J. Joy ; S, Stephenson ; 





W, Walschaerts.  $ Based on boiler pressure in I.p. cylinders only. 





§ Including thermic siphon. 





PT ee eS ee a a 


eon One a Mad be 1 











Oct. 17, 1952 








tractive effort. Indicated tractive effort is 
less easy to estimate than drawbar pull and 
it cannot be claimed that the figutes in 
columf 11 of Table H are highly accurate, 
but there is sufficient difference between the 
extremes to justify a general deduction. The 
difference between 0-53 for thé (indicated 
|.E./nominal T.B.) of Ivatt “ Atlantic” 
(item 22) and 0-26 for the G.W.R. “* King ” 
(item 10) indi¢ates a cylindér efficiency some 
28 per cetit higher in the latter than in the 
former (See ‘‘ Locomotive Cylinder Power,” 
THE ENGINEER, February 10 and 17, 1950), 
and consequently a rate of heat production 
per square foot of grate some 27 per cerit 
higher for the “ Atlantic” than for the 
* King,” assuming cortiiparable _ boiler 
efficiencies. It is here that the human elément 
becomes important. The lower the cylinder 
efficiency, the greater the energy available 
ior draught production by the exhaust from 
ihe blast nozzle and so the easier it becothes 
to “‘ force”’ the boiler. In other words, thé 
* Atlantic” (for example) may be “‘ thrashed” 
with much less doubt in the-driver’s mind 
about the ability to maintain boiler pressure 
ihan in the case of the “‘ King,” always pro- 
vided that the fireman is willing and able to 
keep pace with the demands of the fire. 
So the thermal disadvantage of low cylinder 
efficiency tends to be balanced by the greater 
confidence of the driver in “‘ openihg out” 
the engitie, and this factor is as important 
as any in detefminifg how much power an 
engine is likely to develop on any pafticular 
occasion. 

In British practice drivers have never been 
officially required to gain time on schedule 
and so many of them have fiever tried to 
tind how much power can be got out of an 
engine. Those who have been sufficiently 
interested to do so, and have used their 
knowledgé to regain lost timé, have drawn 
admiration bordering on hero-worship from 
observers who imagine that it requires some- 
thing like wizardry to drive a locomiotive 
harder than usual, whereas the drivér’s 
only difficulty may have been in inspiring 
the fiteman to abnormal efforts. The 
wizardry employed by at least one driver in 
this connection was that of doing the firing 
himself for 50 miles at a stretch ; most 
wizardry has a simple explanation. 

Fig. 1 shows that, with allowance for 
normal ‘‘ scatter’ a perceptible correlation 
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does éxist between drawbar horsepower per 
square foot of grate and duration of effort ; 
this justifies use of a mean curve of the 
plotted points as a standatd with which any 
performarice miay be compared, and such a 
curve is shown in Fig. 1. Theré is no need, 
in considering any such performance, to 
make any allowance for the fact that the 
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from actual performiance, is uséful if only to 
modulate the approbation that is sometifiies 
expressed when a locomotive works a little 
hatder than the time-table requires and to 
disrupt the dangerous complacency that is 
so often felt about work that is a little better 
than current averages, but still demonstrably 
much inferior to what has been doné in the 
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Fig. 1—Relation between Drawbar Horsepower per unit Grate Area and Duration of Effort 


locomotive had a high boiler pressute or a 
low ofe, or a high superheat or a low one, 
or a low ratio of one thing to another, or 
three cylinders or Walschaerts valve gear, as 
any of these chatacteristics can be found in 
one or more of the locomotives upon whose 
performances the standard of comparison 
has been erected. 

Few regular schedules for British trains 
have evet demanded this standard of per- 
formance for time-keeping by the normally 
used class of locomotive with the normal 
load, and it is unusual to find a British loco- 
motive producing more than about 70 per 
cent of the output indicated by the lower 
curve in Fig. 1. Such a standard, derived 
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past. Locomotive performance is expressible 
in figures and so it can, and should, be 
assessed by comparison with some standard 
that has been attained. 

Modern British main line passenget loco- 
motives are from 60 to 100 per cent larger in 
grate area than those employed on similar 
work forty yedrs ago, and so their normal 
work is at a low intensity of effort. For 
example, none of the petformances of the 
B.R. “‘ Britannia ”’ class “ Pacifics ” recorded 
in THE ENGINEER for April 4, 1952, gives a 
power output exceeding 60 per cert of that 
suggested by the curve in Fig. 1, and this 
suffices to explain why it is possible on such 
runs to feed the active part of the grate from 


































































































L Observed Estimated 
,OCO- a —— 
Ref. Railway motive Route Miles | Min | Speed | Weiglit Rel. D.H.P. Remarks 
No. (m.p.h.) | of train | D.HLP.| LHP. | iT.E. | LTE. | cyl. | Saye | BHP: 
(tons) N.T.E. | effic. area G.A: 

1 G.W.R. . 4353 Paddington-Savernake... 70:1 79-5 53°0 425 850 1,250 8,850 0:34 0-99 41 61 Excursion train 

2 G.W.R. . $326 Paddingtoh-Ardley ... ... oad. Santa 64°8 53-0 465 950 1,320 9,350 0:37 0-96 44 67 Emergency 

3 G.W.R. . 2903 Paddington-Savernake... ... ...| 70:1 73-5 3:3 440 1,000 1,440 10,300 o-% 0-92 37 57 a 

4 G.W.R. . 2942 Paddington=Stoke-Gifford ... ...| 111-5 | 116°4 7-4 485 975 1,380 9,000 0-3 0:96 36 53 — 

5 G.W.R. . 4042 Paddington-Savernake... ... ...| 70:1 76-0 55:5 525 1,080 1,460 9,700 0-35 0-97 40 55 —_ 

6 G.WR. . 4042 Leamington—Park Royal 82-7 81-6 60°6 450 975 1,380 8,500 0:31 1-00 36 51 a 

7 G.W.R. . 4074 Paddington—-Exeter ae ..| 173+7 | 169°4 61-5 | 530/385 | 1,030 1,640 10,000 0-31 1-00 35 56 Loco. exchange, 1925 

8 G.W.R. 5023 Swindon=Paddington ... ... ...| 77:3 66:3 70:0 435 ,090 1,650 7,600 0-24 1:00 37 56 = 

9 G.W.R. . 6008 Paddington—Leamington ... $14 87-0 60°2 a 1,170 1,750 10,900 0:27 1-09 #4 51 = 

10 owe. . 6022 Exeter—Paddington Ee 173-7 | 175-2 59-4 575 1,230 1,680 10,600 0-26 1- 36 49 — 

il G.W.R. :.. Paddingtott-Savernake... 70:1 70-2 60-1 555 1,340 1,890 11,750 0-29 1-00 39 55 = 

12 L.N.W.R. 1941 Rugby-Willesdéfi ... 2.0 2... 17:2 85-7 54-0 489 715 1,030 7,150 0-36 0-95 35 53 — 

13 L.N.W.R. 1595 Willesden-Whitmore ... 142-2 | 138-0 619 12 1,020 1 8,500 0-42 0-90 45 70 Emergency 

14 L.N.W.R. 160 | Rugby-Harrow .. 71-2 73-8 57-9 5 840 1,150 7,450 0-34 0:98 33 46 oa 

15 L.N.W.R. 1159 Buneatrewe Sa, oe 158 152 62-2 435 1,100 1,560 9,350 0-38 0-92 36 56 Test run, 1913 

16 L.MS. 5020 | Buston-Rugby ... ... ... 82:6 85-0 | 58-3 495 109 1,400 9,000 0-35 0-97 37°5 52 Test tun, 1934 

17 L.MS. 5660 Carlisle-Aisgill ... ... ... 48:4 48-6 59-7 305 1, 1,700 10,700 0‘4 0-93 34 59 Test ran, 1937 

18 Ex L.M.S 46162 Westbury—Sav ie 25°5 27°5 55-7 480 1,260 1,600 10,750 0-32 1- 40 51 Loco. exchange, 1948 
19 LMS: .. 6234 Caflisie-Shap Summit... ... 31-4 40:3 46-7 610 1,730 2,300 | 18,500 0-46 0-88 34-5 52 Test run, 19 

19A| L.M.S.. . 6234 Seentorts 5 pSummit ... ... 31-4 33-3 56-5 610 1,925 2,580 17,100 0-43 0-90 38°5 57 Test run, 1939 

20 G.B.R. . 1809 rowse U.J.-Ingrave* ... ... 93-6 | 109-3 51-5 400 690 930 6,750 0-40 0-93 32-5 47 Norfolk Coast Express 
21 GR..... 1007 Peterboro Potters Bar ... ... 63°8 5-0 51-0 605 1,000 1,350 10,000 0-33 1-00 36 48 Emefgency service, 1921 
bs L.N.E.R.... 4404 Bafksto: fenter W.... ... ...1 76S 4-8 61-3 585 1,200 1,500 9,200 0:33 0-78 39 62 Emergency 

23 L.N.B.R:... 4901 teri: ow-Gpaingbrgugh ee er 16-8 | 75-5 730 2,080 2,840 14,100 0-4 0-93 50-5 714 

24 . See 932 imbledon—Worting J. wee veel 43°0 | 44-0] 58-7 510 1,130 1,480 9,450 0-38 0:95 40 55 a= 

2$ S.K:... 937 Salisbury—-Woking.:; ... ... ~| 594 55-3 64°5 410 1,010 1,490 8,650 0:34 0:98 38°5 34 — 

26 &R.... 168 Salisbury=Honiton Sunimit... 69-8 731 57-3 460 1,020 1,500 9, 6-39 0-94 34 53 - 

27 S.Re..: 865 Southampton-€ bo Bee 715+3 14:9 $3 495 1,020 1,490 9,250 Q-28 3 31 45 — 

A. MMM ese.) cap sand 865 | Eastleigh-Litchfield ... ... 17:3 | 19-5 | 53+ 495 1,360 | 1,890 | 13,300 04 93 41 62 — 

29 rok ee aT, 140 |S frank J.-B k Summit 23:5 29‘5 | 47-8 404 i 1,040 8,160 0-44 0-89 36 56 — 

30 f CRs cru ose 903 Penrith-Shap Summit ... :.. ... 13-5 e:3 4:3 390 1,110 4.383 13,250 0-58 ag 42:5 82 . Exi 1909 
3 Pafis-Oriéans ..| 4707 | Calais-Amierg ... ... ... ... 102-9 85- 72: 635 2,200 200 6 0+3 1- 54-5 79 est run; 193 





* Trowse Upper Jatiction (hear Norwich) to Tfigfave Summit (near Brentwood). 





On rans 7 and 9 véhicles were “‘ slipped ’’ at Westbury, Taunton, Bicester and Banbuty. 


508 


a “ haycock ” of coal built on the remainder. 

There may be several good reasons why a 
locomotive is not “‘ pushed ” to the “ high- 
class standard ” of Fig. 1, even when running 
well behind time, and a failure to attain the 
standard is no proof that the locomotive can 
never attain it, but it does show that at least 
one of the factors that affect locomotive 
performance is below the best standard of 
the past. 

A circumstance that may limit the power 
output of the largest British locomotives 
is that firemen are not proportional to grate 
area and so a large hand-fired locomotive 
may be prevented, by fatigue of the fireman, 
from equalling the ratio of power output to 
grate area that might be possible with the 
same man firing a smaller engine. The 
development of 2000 d.h.p., for example, 
demands the handling of about 100Ib of 
coal per minute, and whilst this rate has been 
substantially exceeded during special tests 
on hand-fired locomotives in France, it is 
too much to expect on a long run in normal 
service. British timings of to-day do not 
demand more than about 1000 d.h.p. as a 
sustained average. 

On Fig. 1 the upper curve represents per- 
formances of “‘ Chapelon” 4-8-Os of the 
Paris-Orleans Railway and this is about 
60 per cent higher than the proposed high- 
class standard and some 45 per cent higher 
than most of the best efforts considered in 
drawing the curve; a discrepancy of the 
order of 50 per cent is to be explained. 

The 4-8-0 is a four-cylinder compound, 
and the economy of steam resulting from 
compounding is of the order of 10 per cent. 
The French engine has a feed water heater 
and, as compared wth the exhaust steam 
injector used on most British locomotives, 
this saves about 7 per cent of the fuel. The 
use of the Kylchap blast-pipe enables the 


possible output to be increased by about 


15 per cent. The combined advantage is 
about 35 per cent and this still leaves at least 
10 per cent to be accounted for. The differ- 
ence between traditional methods of handling 
locomotives in Britain and France probably 
suffices for this. It is sometimes claimed that 
the technical training given to French engine- 
men enables them to get more out of the 
engines than would otherwise be possible, 
but it is hard to believe that such training is 
any substitute for actual experience. What 
is more likely is that the financial training 
makes the necessary difference in outlook. 
French enginemen can (or could) win a 
bonus for coal-saving or for time-saving, 
but it is more profitable to them to save time 
than to save coal. Consequently, drivers and 
firemen alike are convinced, throughout their 
working life, that it is well worth their while 
to learn how to thrash a locomotive to the 
limit and they practice it on every remunera- 
tive occasion. With official encouragement 
of hard driving for time-recovery, French 
enginemen have no fear of criticism for any 
damage that may result from punishing the 
locomotive when the train is running late 
and long experience of that practice naturally 
develops proficiency. In America it is 
accepted as the duty of drivers to gain on 
schedule if the train is late, and they did this 
with the strong incentive of knowing that 
disinclination to do so might lead to relega- 
tion to less highly paid work. 

The importance of the driver’s attitude 
tends to be confirmed by item 13 in Table II. 
This represents a run on which a Euston- 
Crewe express stalled on Camden bank 
because of slippery rails and considerable 
time was lost before the assistance necessary 
for restarting was obtained. The driver 
probably thought that he might be criticised 
for the stalling, but also that most of the 
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undesirable consequences of the failure 
would be avoided if he could bring the train 
to the first booked stopping place (Crewe) 
at the scheduled time. This he succeeded in 
doing, despite passing Willesden 11 min late, 
by dint of an intensity of effort not 
equalled by any other class of British 
locomotive for a duration of 140 min. 

Items 2 and 22 refer to runs made in 
emergencies by spare engines not specially 
prepared for high-class work, and this, in 
conjunction with what is shown by item 13, 
suggests that even the notably high power 
outputs indicated by most of the British 
locomotives represented in Fig. 1 are not 
necessarily the maxima possible.’ The lower 
curve may therefore be accepted as a reason- 
able high-class standard, known to have been 
surpassed by a variety of British locomotives, 
and no performance that lies much below 
it can be justifiably regarded as anything 
extraordinary. 

It is not suggested that this “‘ high-class 
standard” is one that engines should be 
expected to attain in normal service. It is 
clearly desirable that booked times should 
leave the locomotives with a margin of power 
capacity that can be used to win back to 
schedule after a train has been delayed. It 
may be said at once that present-day booked 
times do leave such a margin, but whether 
it is used or not for time recovery is a matter 
that is left entirely to the driver’s discretion 
and the degree of co-operation by the fireman. 
Most British schedules demand but a low 
output per square foot of grate area and on 
most wide firebox locomotives half the grate 
does about four-fifths of the work while the 
rest carries a deep fire acting as a hopper 
that the fireman may replenish at long 
intervals. It may be that the boiler efficiency 
is high in these circumstances and that the 
coal consumption per drawbar horsepower 
hour is low, but this could be ascertained 
only by careful testing ; it cannot be deduced 
from observations made by a passenger in 
the train, or, with any accuracy, by a rider on 
the footplate. 

Run No. 1 was made on a half-day excur- 
sion from Paddington to Weymouth, and 
the exceptional effort may have resulted from 
the exuberance of a keen crew not usually 
employed on fast passenger work. No 
information is available on this point. 

Run No. 2 was made by Wolverhampton 
men and the 2-6-0 was used in an emergency 
created by the discovery that the 4-6-0 
originally intended to work the train had 
insufficient coal on the tender for the purpose. 

Run No. 3 is notable because it was made 
before the engine was fitted with a super- 
heater. This particular locomotive seems 
always to have been a “flyer,” having 
attained a speed in the neighbourhood of 
120 m.p.h. during a special test before even 
going into regular service and in the early 
days of the Westbury route covered the 
225-7 miles from Paddington to Plymouth 
in about the same number of minutes. 

Run No. 4 was made on a South Wales 
express during a reriod when “ Saint ”’ class 
4-6-0s were regularly worked very hard in 
that service. 

Run No. 5 was one on the “ Cornish 
Riviera Limited ” with an overloaded “ Star ”’ 
class engine which had lost 24 min on schedule 
at Savernake, was 1 min late in passing 
Exeter, but reached Plymouth 3 min early 
with a load cf 310 tons from Exeter. 

The time quoted for Run No. 6 is an esti- 
mated one as the train actually made a 
special stop at Gerrard’s Cross, and it was 
this, no doubt, that urged the driver to the 
special effort he made with an unusually 
heavy load for this route in the year 1926. 

Run No. 7 was made during the 1925 
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locomotive exchange and the enginemen 
were really intent on showing what the 
G.W.R. locomotives could do. It must be 
added, however, that even so, schedule time 
was only slightly bettered on the initial 
length from Paddington to Savernake. When 
a “Castle” had a load of 530 tons, the 
allowance of 734 min for the first 70-1 miles 
demanded performance 10 per cent higher 
than the “* high-class standard.” 

Run No. 8 was made on the “ Cheltenham 
Flyer,” with about twice the load for which 
the schedule was framed and 1-3 min were 
lost after perhaps the finest piece of locomo- 
tive work ever done with that train. 

Run No. 9 occurred with the 6.10 p.m. 
down express to Birmingham and Birkenhead 
in charge of Wolverhampton men who 
regularly did their utmost in the cause of 
timekeeping in that competitive service. 

Runs Nos. 10 and 11 were made with the 
** Cornish Riviera Limited ” with no special 
incentive beyond a sense of competition 
between the Old Oak (London) and Laira 
(Plymouth) sheds that shared the working 
of that train. 

Run No. 12 is included with some hesita- 
tion about the accuracy of the details as it 
represents performance quite out of com- 
parison with anything else ever recorded in 
respect of a Webb compound. 

Run No. 13 has already been mentioned 
and it will suffice to add that the driver was 
offsetting a time loss for which he himself 
might have been held responsible. 

Run No. 14 was in ordinary service, but 
No. 15 was a special test run made with the 
object of finding what could be got out of a 
“Claughton” (then quite new) without 
regard to coal consumption, and very few 
other performances by “‘ Claughtons ” ever 
approached this. 

A new engine, the very first of the class, 
made run No. 16 and only very rarely has 
normal service demanded from a Class “‘ 5” 
4-6-0 any work approximating to this. 

Run No. 17 was part of a test run made 
from Bristol to Carlisle and back via Leeds. 

The double-chimney rebuilt “‘ Royal Scot ” 
class distinguished itself for power output in 
relation to size in the locomotive exchanges 
of 1948 and run No. 18 was one of the series. 
It followed some indifferent running that is 
said to have inspired a Western Region 
official to ask the driver of the London 
Midland engine whether that was the best 
he could do. 

Runs Nos. 19 and 19A were parts of a 
special test made soon after a double chimney 
was first fitted to a L.M.S. “ Pacific” and a 
load 30 per cent higher than the usual 
maximum on the route concerned was worked 
over it in considerably less than the normal 
booked times. 

One of the smallest listed engines, with no 
superheater and not even piston valves, was 
concerned in run No. 20. This was made on 
the summer “ Norfolk Coast Express,” 
regularly run with crews from a small top- 
link, specially maintained engines, carefully 
selected coal, and a locomotive inspector 
on the footplate. These are conditions prac- 
ticable for only very special trains, but the 
results are interesting as showing how close 
to the “ high-class standard ” a rather old- 
fashioned engine may approach. 

Coal-strike conditions in 1921 led the 
Great Northern Railway to run exceptionally 
heavy passenger trains each covering what 
was previously done by two or three trains, 
and the first of the Gresley three-cylinder, 
2-6-0s (later L.N.E.R. Class “‘ K3”’) were 
used to haul some of them, in place of the 
Ivatt ‘* Atlantics,” which were the largesi 
passenger train locomotives available. The 
advantage of the 2-6-0 lay mostly in getting 
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away from rest on adverse gradients ; once up 
to speed the “* Atlantics ” could work equally 
well. Run No. 21 was a typical effort by a 
2-6-0 during this period. 

Run No. 22 represents perhaps the 
maximum output of an Ivatt ‘“‘ Atlantic,” 
picked up by a Newcastle crew at Grantham 
after a “* Pacific”? had had to be removed 
from the train because of a hot bearing. The 
low nominal tractive effort of this class of 
engine made it slow in getting this very heavy 
train on the move, but it avoids any need for 





THE ENGINEER 





exchange of 1948, do not appear to have 
challenged the best efforts of the Maunsell 
engines in power per unit of grate area. 

Item 28 refers to a special effort made dur- 
ing the course of run No. 27. 

Run No. 29 was timed by Mr. Charles 
Rous-Marten in 1905, on the 10.5 a.m. from 
Edinburgh to Carlisle. An assisting engine 
had been provided as far as Cobbinshaw, 
whence No. 140 took the train to Carlisle. 
During the last 3min before reaching 
Beattock summit, there was a special effort 
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Fig. 2—Power Duration Curve for ‘‘ Equivalent ’’ Grate Area 


delicacy in handling when well under way, 
and so a pair of men who had never pre- 
viously handled an engine of the class were 
able to thrash out of No. 4404 power com- 
mensurate with its grate area. 

Run No. 23 is remarkable for the high 
speed at which the high drawbar horsepower 
was attained because it means that the power 
lost in the engine itself was high and this is 
reflected in the high figure for boiler power 
per square foot of grate. 

Runs 24 to 28 were made in ordinary 
service, and the power output figures are not 
exceptionally high except for the 4-4-0 
hauling 510 tons at 58-7 m.p.h. As it is 
rare for a 4-4-0 to take so heavy a train as 
this, such a performance is superficially 
very remarkable, and estimation of power 
output shows that the effort was about 7 per 
cent above the “high-class standard.” 
Similarly, the unusual effort of a “King 
Arthur ” class 4-6-0 in taking 460 tons over 
the steeply graded line from Salisbury to 
Exeter at a start-to-stop average of 57-3 
m.p.h. approximates closely to the proposed 
standard, but the fast runs of ‘“‘ Merchant 
Navy” ‘* Pacifics” over the Salisbury- 
Exeter line with loads of 570 tons do not 
reach the standard because of the large grate 
area of 48-5 square feet. Similarly, the 
smaller Southern Region “ Pacifics” of the 
“West Country” class, although having 
produced some of the highest drawbar 


that produced 55 d.h.p. per square foot of 


' grate area. 


Run No. 30 was part of a trip made by 
the famous Caledonian 4-6-0 Cardean 
from Carlisle to Preston during a locomotive 
exchange in 1909. The performance is 
notable because of the high ratio of indicated 
tractive effort to nominal tractive effort, the 
consequently low cylinder efficiency and the 
high ratio of boiler horsepower to grate area. 

The curve for the Chapelon 4-8-0 (item 
31 in Table I) represents the mean of a 
number of peak performances on several 
main lines in France. Run No. 31 was part 
of a special test on the Nord route from 
Calais to Paris. After a short stop at Amiens 
it was followed by a run with comparable 
power output over the 81 miles to La 
Chapelle, on the outskirts of Paris. 

It should be added that in this article 
** drawbar horsepower ” refers to the output 
at the rear of the tender. In examining the 
performance of any one class of locomotive 
in a variety of conditions, there is an argu- 
ment for making an allowance for the power 
absorbed in lifting the weight of the engine 
and tender, but in a comparison between 
different classes of locomotive no serious 
unfairness arises from the simpler procedure, 
and, of course, the utility of a locomotive 
as a train-hauling agent is determined by the 
power it exerts on the train. 

The quantity “ B.H.P./G.A.” in Table II 
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the estimated indicated horsepower by the 
relative cylinder efficiency and by the grate 
area. It is a measure of the power output 
of the boiler per square foot of grate area. 


ALTERNATIVE CRITERION 


Examination of the conditions of the 
exceptional case of run No. 13 brings to 
light the fact that the locomotive concerned, 
and those of runs Nos. 12 and 29 are the 
only ones in the list to have a deep firebox 
between the coupled axles; they have in 
consequence a high ratio of firebox heating 
surface to grate area, and this may be 
advantageous when the combustion rate 
is exceptionally high. For narrow fireboxes 
with grates wholly or partially inclined, the 
average ratio of firebox heating surface (H) 
to grate area (G) is about 5-6. In the 
** George the Fifth ”’ class the ratio is 7-35. 

Assuming that a high ratio of H to G 
raises the efficiency with which heat is trans- 
ferred to the water, an expression for what 
may be called an “‘ equivalent grate area ” 
may be suggested to be of the form 


ofi+e(G -5-6)], 
as this makes the equivalent grate area equal 
to the actual one when H/G=5-6 (the usual 
average) and makes it increase with increase 
in value of H/G. ; 

Assuming that because of the depth of the 
firebox, the grate in the “‘ George the Fifth ” 
boiler is 10 per cent more effective than 
usual, this expression approximates to 


3G +0-06H. 

Fig. 2 is plotted on the basis of this equi- 
valent grate area, and whilst the distribution 
of points is generally similar to that of Fig. 1, 
run No. 22 rises to an upper dotted line that 
contains points for runs 2 and 23 and is 
near to those for runs 10 and 13, and the 
last-mentioned loses its exceptional pro- 
minence. The differences between the details 
of the five designs concerned are so numerous 
that Table III has been prepared to display 
them conspicuously. That the maximum 
power outputs of locomotives of such 
diverse characteristics should fall so closely 
into line as they do in Fig. 2 strongly suggests 
that the criterion is a rational one. 

Other differences between Figs. 1 and 2 
are the rises of the points for items 19 and 19A 
in the ratio 1-08, and the fall of the curve for 
the “ Chapelon ” 4-8-0 in the ratio 0-93. 
In the case of this last locomotive the value 
of H is 268, including the heating surface of 
the thermic siphon in the firebox. On the 
basis of Fig. 2 the French locomotive shows 
about 25 per cent advantage over the 
apparent upper limit of capacity of British 
locomotives as represented by the dotted 
line and the differences already discussed 
would suffice to account for this. 

In Fig. 2 the point for run 12 has fallen 
below the proposed high-class standard. 
This fall, and the rise of the points 19 and 19A 
referring to the test run of the double- 
chimney ‘“‘ Duchess” to the “ high-class 
standard” are appropriate changes (in that 
high-level performance might be expected 
from a “* Duchess ”’ on test, but not, perhaps, 
froin a Webb compound in ordinary service), 








\orsepower figures in the locomotive is a comparative one determined by dividing and so, on the whole, the basis of Fig. 2 
TABLE I1I—Comparison between Certain Designs 
Wheel | Driving BP. | Grate | H | Superh’t No. of Piston Type of valve Type of N.T.E, 
Item | arrange- wheel Firebox Ib/in* area G surface cylinders Stroke gear blast pipe grate area | Designer 
ment dia (in) (sq ft) G (in) 
2 2-6-0 68 Belpaire .:. ... 200 20:6 6:25 9-3 2 (out) 30 Stephenson ... ... Jumper top... ... 1250 ward 
10 4-6-0 78 Belpaire ..._... 250 34-3 5-62 9-1 4 28 Walschaerts... ... Jumper top... ... 1180 Collett 
13 4-4-0 81 3) ; 175 22-4 | 7-35 13-5 2 (in) 26 7 2 aS Bae ee 890 Bowen-Cooke 
22 4-42 80 Wide... ... 170 31-0 4°55 18-9 2 (out) 24 Stephenson ... ... Plain ... 560 Ivatt 
23 4-6-2 80 WM oe 250 41-2 | 5-6 18-1 3 26 Walschaerts ... ... Kylchap ... ... 860 
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MACHINE TOOLS AT HANOVER 


Fig. 1—Double Column Boring and Turning Mill—Schiess A.G, 
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Fig. 2—Double Column Planing Machine with Milling Head—Wagner and Co. 
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is slightly to be preferred to that of Fig. 1, 
although in most cases the difference is 


negligible. 
SUMMARY 


Despite considerable variations in probable 
cylinder efficiency, the maximum drawbar 
power outputs per square foot of grate area 
of a wide variety of British locomotives 
approximate to a common function of the 
duration of the effort. 
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So far as maximum output is concerned, 
the ill-effect of low cylinder efficiency tends 
to be balanced by the ability of the exhaust 
steam to induce strong draught which 
facilitates steaming and thus gives a driver 
9 confidence in working the engine 
ard. 

Power outputs much higher than usual 
can be obtained from British locomotives 
by footplate crews who have interest and 
experience in trying to find the limits of 
capacity of the engines. 


Second European Machine Tool 
Exhibition, Hanover 


No. I 


HE Second European Machine Tool 
Exhibition, which was held in Hanover 
from September 14th to the 23rd, was 
the largest exhibition of its kind ever to be 
held in Europe. It was arranged by the 
European Committee for Co-operation 
between the Machine Tool Industries, and 
it followed the Paris exhibition of last year. 
At the opening ceremony, on Sunday, 
September 14th, the exhibitors and visitors 
were welcomed to Hanover by Herr Franz 
Blucher, the Minister for the Marshall Plan, 
who spoke for the Bundes Chancellor. 
Some 825 firms, from Belgium, Denmark, 
England, France, Holland, Italy, Lichen- 


stein, Luxemburg, Austria, Sweden, 
Switzerland, and the United States of 
America, exhibited machines and _ tools. 


Nine of the larger halls were fully filled and 
covered a space of about 64,000 square 
metres. Over 12,000 tons of machinery was 
shown and some of the larger machines 
weighed up to 300 tons. For these particu- 
larly large machines special foundations 
were constructed with depths up to 12ft. It is 
probable that such a collection of very large 
machine tools demonstrated under actual 
working conditions will not be seen again 
for many years owing to the lack of exhibi- 
tion transport facilities, and the high cost 
of rail and road transport. The Hanover 
site is particularly well suited for the exhibi- 
tion and demonstration of large machine 
tools on account of the through railway 
line conneetions to many of the halls and the 
provision of permanent overhead cranes 
suitable for the lifting and manceuvring of 
heavy loads. These permanent facilities 
were assisted by the use of heavy mobile 
cranes lifting up to 80 tons, which were made 
available by private transport firms, and the 
German State Railways. Some German 
firms continued to occupy the stands they 
always take at the Hanover Technical Fairs. 
In the present article we propose to deal 
mainly with the very large machine tools on 
view and in later articles we shall mention 
some smaller tools of interesting design and 
construction. 


ScutEss AKTIENGESELLSCHAFT 


Amongst the larger machine tools in Hall I 
was the double-column boring and turning 
mill built by the Schiess Aktiengesellschaft, 
of Dusseldorf, Oberkassel, which is repre- 
sented in this country by Alfred Herbert, 
Ltd., of Coventry. This machine, illustrated 
in Fig. 1, has a turning diameter of 19ft 9in, 
with a maximum height for work of 11ft 6in, 
and is designed to handle work up to a 
maximum weight of 77 tons. Machines of 
similar design are now being built by the 


firm with turning diameters up to 26ft 3in, 
and it is intended to resume the manufacture 
of such machines with diameters up to 85ft. 
The mill we illustrate is driven by a 110 h.p. 
three-phase motor, and it is designed for use 
with carbide-tipped and special steel tools. 
The table drive is through a large-diameter 
steel spur rim with helical teeth. The table 
bed is lined with anti-friction metal, which 
permits of high surface pressures at high 
speeds. The main spindle for the table has 
an adjustable roller bearing, designed to 
reduce pressure at high table speeds and 
minimise friction losses. The lubrication of 
all working parts is effected by a centralised, 
electrically operated lubrication system. 

The pendant controls of the machine are 
electro-hydraulically operated and embody 
preselector control for speed changes, with 
stop and start push buttons for the main 
driving motor. The pendant controls can 
be moved to any position convenient for 
the operator and a preselector disc enables 
preselection of the desired speed while the 
machine is running. The hydraulic control 
only, acts after the speed has been reduced 
sufficiently and is designed to prevent damage 
to gears. Pendant control of the feed and the 
rapid traversing of the heads is also pro- 
vided. The rapid traverse motion is driven 
by separate motors and electro-magnetic 
clutches and brake gear for the feed motions 
give precise control with safe operation. 
Similar magnetic clutches with limit switches 
are used for the movement of the heads on 
the cross rail. The heads have also hand 
controls for both the vertical and horizontal 
movements. Special motors control the 
movement of the cross rail, which is also pro- 
tected by limit switches and is clamped to the 
columns. In front of the machine will be 
seen the control desk, which carries the 
ammeter, a temperature indicator for the 
table bed, pilot lights for lubrication control, 
pressure gauges, and push buttons for the 
main motor and for the motors which move 
and clamp the cross rail. 

It will be noted that the operator’s plat- 
form on the cross rail has two runways, 
which run on rollers and can easily be pushed 
out to facilitate the setting-up and taking-off 
of the work. 

To the right of the illustration will be seen 
part of a new horizontal boring and milling 
machine, which has been specially designed 
to meet modern production requirements. 
The machine has two drives ; one a gear rim 
drive for ordinary tools and slow speeds with 
high surface pressures. This drive is through 
a Ward Leonard set and reduction gears 
giving speeds from 2-7 to 325 r.p.m. For 
carbide-tipped tools and high speeds there is 
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an infinitely variable continuous belt drive, 
giving speeds from 30 to 750 r.p.m. 

The boring spindle has a diameter of 64in 
with a maximum.travel-of 60in. The spindle 
has feeds of 0-080in to 314in, and the spindle 
box and column from 0-2in to 80in. The 
firm also. exhibited high-speed vertical turret 
lathes, larger, but generally similar to that 
shown in Paris last year. 


WAGNER AND Co. 


The double-column planing machine shown 
in operation by Wagner and Co., Werkzeug- 
maschinenfabrik m.b.H., of Dortmund, and 
illustrated in Fig. 2, has been specially 
designed to fulfil a number of duties and give 
wide flexibility in its use. In addition to 
longitudinal planing it is available for bevel 
planing, transverse shaping, plano-milling, 
transverse milling, and drilling, boring and 
reaming. 

It has an overall length of 72ft 6in and an 
overall height and width of 23ft 9in and 
26ft 8in, respectively. It can plane work 
33ft 4in in length with a height of 11ft 8in and 
a width of 15ft. The general construction is 
such that work up to 97 tons in weight can 
be machined. The machine has triple flat 
guideways for the bed, which is set low in 
the foundation. The drive is from a d.c. 
reversible motor working in conjunction 
with a Ward Leonard set, giving a range of 
table speeds from 19}ft up to 195ft per 
minute. - The table drive consists of single 
helical ‘gears meshing with single helical 
racks secured to the bottom of the table. 

The cross beam tool heads and the side 
tool heads each have their own motor drive 
for horizontal and vertical motions, racks 
being fitted on the cross beam and uprights. 
Dial micrometers are fixed in the tool heads 
to facilitate accurate tool setting. A quick 
traverse is available in either direction at 
60in per minute, with means of fine adjust- 
ment at Zin per minute. Feed rates in all 
directions are 0-004in to I}in. Automatic 
too! lifting gear is provided and the clapper 
box has a power return. A special tool box 
is used for transverse shaping and cross 
planing, and for this work and for milling 
a special drive is arranged. The milling 
head seen to the left of our illustration has a 
standard Heller “‘ F.U.120 unit,” which can be 
used for milling, drilling, boring and reaming. 
The A.E.G. control panel on the right of the 
machine has full push-button control with 
illuminated arrows on each head. 


C.W.B. 


The French firm of machine tool makers, 
Societe Nouvelle de Construction de 
Machines-Outils et D’Outillage Procedes 
C.W.B., of Paris, is represented in this 
country by Henderson and Keay, 189; Pitt 
Street, Glasgow, C.2, and at Hanover it 
showed machines made by two of its 
licensees, the Innocenti Soc. Gen. per 
L’industria Metallurgica a Meccanica, of 
Milan, and B.M.A.G., the Berliner 
Maschinenbau. Actiengesellschaft (formerly 
L. Swartzkopff). The horizontal milling 
and boring machine made by the former 
firm is illustrated in Fig. 3. It em- 
bodies a new rotary table design, which 
allows indexing, circular milling and turning 
operations to be economically carried out. 
The table is provided with a double drive, 
one for turning and the other for milling and 
indexing. It has a wide range of speeds with 
stepless variation. The general construction 
of the C.W.B. milling and boring machines 
with the supplementary attachments, such as 
right-angle, universal and turret heads, has 
already been described in our pages, and the 
two machines shown served to indicate the 
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wide range of work which can be carried out 
with these machines. 


SOCIETE BERTHIEZ 


The Societe Berthiez, of 5, rue Montalivet, 
Paris, 8eme, which for many years has 
specialised in the construction of vertical 
boring and turning mills and planing ma- 
chines, showed two of its boring and turning 
mills. The machine illustrated in Fig. 4 
shows one of the larger units. 

It can be used for machining work up to 
23ft in diameter and up to 10ft 6in in height, 
notwithstanding the fact that the table dia- 
meter is only 12ft 4in. Separate Ward 
Leonard sets are used for driving the table 
and for controlling the different toolboxes 
and table speeds,’ and the feed rates are 
infinitely variable. The displacement of the 
table and the raising of the arm are con- 


Fig. 3—Horizontal Milling and Boring Machine with Rotary Table—C.W.B. 
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trolled from the panel shown to the right of 
the machine, whilst the tool movements are 
controlled by fixed and portable panels on 
the tool heads. The table speeds can be pre- 
selected and changed whilst the machine is 
running and they vary between 0-3 and 
45 r.p.m. The feed rates for the two tooi- 
holders on the cross slide and the side head 
are variable from 0-006in to 9-85in per 
minute. 

The other boring mill was of the vertical, 
single upright pattern, with a 40in diameter 
table having eighteen speed changes from 
5 to 250 r.p.m. 

This machine was shown machining light 
alloys at high speeds and it can be equipped 
with screw-cutting and taper-turning attach- 
ments and mechanical or electronic, two- 
dimensional copying mechanism. The 
change over from normal to copying work 
can be carried out in a few seconds. 


(To be continued) 


Potato Harvesting Machinery 


The Royal Agricultural Society of England has now concluded the trials and 
announced the judges’ awards in a competition for potato harvesting machinery. 
The machines accepted for the competition had to be capable of undertaking the 


full sequence of operations. 
prize-winning machines. 


bmi in 1950, the Royal Agricultural Society 
announced a competition for potato harvest- 
ing machinery in which gold and silver medals, 
and prizes to the value of £3000 would be 
awarded. The intention was that the competition 
should be decided by field trials to be made 
during the potato harvesting season of 1951. 
Subsequently, however, it was deemed advisable 
to defer the trials for a year, and they were con- 
cluded last week by a public demonstration, at 
the Harper Adams Agricultural College, New- 
port, Salop, of all the machines accepted for the 
competition. The object of the competition was 
to stimulate the production of machinery for the 
more complete and effective harvesting of 
potatoes so as to reduce dependence on hand 
picking. Entries were subject to inspection 
before they were accepted for the competition 
and, whether as a single machine or group of 
machines, they had to be capable of undertaking 
the full sequence of operations from lifting the 


Here we give some account of the trials and of the 


potatoes from the ridge to depositing them direct 
into bags or a vehicle travelling alongside the 
machine. 

In organising this competition, the. Royal 
Agricultural Society has continued a practice 
which it established shortly after its inception 
in 1839. Regularly, it has staged trials of all 
kinds of agricultural and ancillary machinery, 
the experience gained by such trials having 
always proved valuable to machinery designers 
and makers and also to farmers. On at least 
two occasions previously the Royal Agricultural 
Society has arranged competitions for machinery 
to deal with the potato crop. In 1895 the judges 
of new implements exhibited at the Royal Show 
expressed the view that there was “‘ no machine 
that could separate potatoes from stones and, 
recognising the benefit of even a partially 
successful attempt, recommended special trials.”’ 
Those trials took place during the following year 
at Leicester in two classes—machines for raising 


Fig. 4—Boring and Turning Mill, with displaceable Table—Berthiez 
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potatoes and machines for “ gathering and 
sorting.”” The former class attracted several 
entries of spinners; in the other class two 
complete harvesters were entered, but they 
failed to work in the wet conditions !_ It seems, 
however, that in neither class was there any 
attempt at the mechanical separation of stones 
from potatoes. In 1911, the council of the 
Society decided, “‘ in view of the labour required 
for raising potatoes” to stage further special 
trials. They were held near Spalding, Lincoln- 
shire, and, although the spinners then entered 
showed many improvements, the trials did not 
reveal that any significant reduction of hand 
picking labour was possible. 

In the competition just ended twenty-five 
complete potato harvesting machines were 
accepted for trial. Four of them were Con- 
tinental productions—three Swedish machines 
and one Danish—and the remainder were British 
machines in the production or prototype stages. 
Prior to the public demonstration, three sets of 
trials were carried out on heavy fen land and 
light stone-free land in Cambridgeshire and on 
moderately stony and sandy soil in the West 
Midlands. The judges appointed for the com- 
petition by the Royal Agricultural Society were 
Mr. T. J. Caudwell, Mr. J. E. Rennie and Mr. 
R. W. Ward, and during each of the trials they 
were assisted by two local assessors. The pro- 
cedure followed during the trials was that, after 
an adequate period for setting and adjustment, 
each machine was put through a set test of two 
or three hours’ duration, during which measure- 
ments were taken of output and efficiency. In 
addition to output per man-hour, performance 
marks were awarded on such aspects as damage 
to the crop and cleanliness of the sample. The 
judges also gave ‘‘ inspection marks” for con- 
venience in operating the machines, accessibility 
for maintenance, and soundness of design and 
construction. Furthermore, they kept in mind 
the price of the machines in relation to their 
performance. 

Of the twenty-five machines entered for the 
competition, twenty-three started out on the 
trials in weather conditions that were generally 
favourable. For the trial in the West Midlands 
the land was not excessively. stony, and at one 
point, it is stated, the judges looked around for 
some stonier land to provide a more searching 
test. Nevertheless, six of the machines which 
started had to withdraw from this trial on 
account of breakages caused by stones, while 
several others worked a good deal more slowly 
than their owners had anticipated. . The trial 
on heavy land was more searching, but although 
several machines failed to stay the course, there 
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Globe Harvester 


were no breakages, the withdrawals being caused 
by the inability of the machines to deal with the 
omewhat high proportion of intractable clods. 
When the judges issued, at the public demon- 
tration last week, their preliminary report on the 
competition, they said that, after careful con- 
sideration of the constructional points of. all the 
machines and their performance on the different 
kinds of land used for the trials, it was the 
unanimous conclusion that no medals should be 
awarded. At the same time, the judges recog- 
nised the general merits of five machines by the 
award of money prizes, the one factor particu- 
larly influencing their decision being output. 
[he prize awards were :—£800 to the Globe 
Harvester Company, Ltd., London Colney, 
Herts, for the Globe harvester ; £700 to Root 
Harvesters, Ltd., Fengate, Peterborough, for 
the ** Whitsed ” harvester ; £500 to Johnson’s 
(Engineering), Ltd., March, for the ‘‘ Johnson 
Junior ”’ harvester; £450 to Packman Ma- 
chinery, Ltd., Twyford, Berks, for the ‘* Pack- 
man” harvester; and £350 to Johnson’s 
(Engineering), Ltd., for the “ Johnson P.D.”’ 
harvester. The first four of these machines are 
illustrated by the photographs reproduced 
herewith. 

The Globe harvester is a two-wheeled machine 
driven by the power take-off of a tractor. A 
V-shaped share—having gaps on either side to 
permit the passage of haulm and weeds—lifts 
the potatoes from the ridge. They pass on to a 
rotor, which has a solid centre with radially 
disposed tines, are carried through 180 deg. and 
are brushed off into a similar rotor which elevates 
them higher. From that point the potatoes are 
brushed off into a revolving drum, which, in its 
turn, carries them, with any remaining soil or 
stones, to a riddling elevator, where soil separa- 
tion is finally achieved. From there the potatoes, 
together with any large clods or stones which 
remain, are delivered on to the centre of a 
picking table. This picking table is divided into 
three channels, a wide central channel being 
flanked by two narrow channels, and pickers 


Johnson Junior Harvester 
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stationed at either side of the table sort out the 
potatoes and place them into the narrow channel 
in front of them. The brushes, which move the 
potatoes from the first to the second rotors and 
to the drum, consist of discs with pliable rims 
running at an angle to the rotor tines. The rims 
conceal steel wire bristles, and if the machine 
is working in sticky conditions the brushes can 
be lowered to engage with the rotor tines to keep 
them free of soil and small stones. A haulm 
stripper can be fitted to this harvester in front of 
the share for cutting the potato tops and throwing 
them to one side. 

The “* Whitsed ” harvester, which has now been 
in production for about seven years, is another 
machine driven by a tractor power take-off. 
As the potatoes are lifted they are carried by a 
chain elevator through a moving screen, which 
removes haulm and rubbish, and on to a cross 
conveyor from which they pass to an elevating 
conveyor running in a forward diréction. The 
potatoes are carried by this conveyor to a 
manually assisted stone and clod separator, 
which is in effect a screen arranged across the 
harvester and is fitted so that one side is higher 
than the other, the angle being easily adjustable. 
The elevating conveyor delivers the crop on to the 
high side at one end of the screen and, as the 
potatoes roll across the screen on to a discharge 
conveyor, many of the clods and stones remain 
on the screen from where they are returned to 
the ground. The discharge conveyor, it should be 
added, is so arranged that further cleaning of the 
crop may be done manually as the potatoes are 
travelling to the trailer. 

The Johnson “ Junior’? harvester, which is 
fitted with power take-off drive through a seven- 
speed gearbox, is equipped with a pair of steel 
discs for severing the potato haulm and removing 
some of the soil from the sides of the row. The 
potatoes are then lifted by a share on to an 
agitated digger chain, at the rear of which they 
are discharged on to an elevator, together with 
the haulm and any remaining soil. The slats of 
the elevator are 6in apart, thus permitting the 
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Whitsed Harvester 


soil and potatoes to fall through while the haulm 
rides above and is discharged at the back of the 
machine. As they fall through the- haulm dis- 
charge elevator the potatoes and soil descend to 
a cross conveyor, which delivers. them to an 
elevator moving in the direction of the machine’s 
travel. The cross conveyor and all subsequent 
elevators incorporate stone release flaps. At the 
upper end of the forward running elevator the 
potatoes are discharged on to an upward run- 
ning elevator, which allows the potatoes and soil 
to roll downwards, with the result that a high 
degree of soil separation takes place at this point. 
The remaining material is then discharged on to 
a horizontal final conveyor, which enables clods 
and stones to be hand separated from the 
potatoes. The Johnson “ P.D.” machine—for 
which a prize was awarded—is a somewhat 
heavier version of the ‘‘ Junior.” 

The Packman potato harvester was first 
described in our columns on July 9th, 1948, 
since when several refinements to it have 
been made. The machine is tractor drawn, but 
is driven by a Ford 10 h.p. water-cooled engine. 
The whole mechanism is mounted inside a light 
tubular steel frame, the rear end resting upon two 
pneumatic wheels, which are adjustable for row 
widths. The forward end has an extended jib, 
which is pivotally mounted on to a cross 
beam which is fitted to the hydraulic lift gear 
of the tractor. This arrangement enables the 
machine to be raised and lowered from the ground 
and gives great flexibility for turning at head- 
lands. The depth of cut for the lifting share can 
be regulated by the tractor lift gear or by the 
addition of an adjustable depth control wheel, as 
shown in the photograph. The haulm is re- 
moved by a high-speed rotating stripper, which is 
mounted in a floating tubular frame, its elevation 
being controlled by a forward-mounted roller. 
The drive to the stripper is from the main line 
shaft through a belt drive and flexible couplings 
to the stripper gearbox. The lifting share can 
take four different extensions to suit varying 
land conditions. The large No. 1 riddle, shaped 
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in the form of a frustro-conical grid, has a three- 
speed drive and three different pitches of grid are 
available. Various agitating and cleaning de- 
vices are provided around this grid and the 
potatoes, ‘stones and clods which are elevated 
are then discharged into No. 2 riddle, the grid 
bars of which are of a volute shape, so that the 
fingers on a rubber discharge brush, as they 
rotate, coincide with the openings between the 
bars. There is a mechanical separator at the 
rear end of the machine for separating stones 
and clods. In the construction of the final dis- 
charge elevator liberal provision has been made 
for inspecting the potatoes before they are 
delivered to the bagging attachment or to the 
trailer travelling alongside. 

One foreign machine in the competition 
was commended by the judges. It is the 
Overums harvester, made by A.B. Overums 
Bruk, Overums, Sweden. In this machine, which 
is power take-off driven, a spinner throws all 
material lifted against a rotating chain which 
removes most of the soil. Potatoes, stones and 
haulm are carried backwards on a haulm- 
removing chain, while an arrangement of rubber 
tension straps allows the stones to drop through. 

In a brief general report on the competition, 
the judges said that, in their view, the trials should 
be regarded only as a first stage in potato 
harvester development. The trials had empha- 
sised the importance of some general principles, 
had brought to light many special features of 
interest, and had given manufacturers an oppor- 
tunity to weigh up their own and other machines 
under identical conditions. The need for higher 
output by the machines was emphasised by the 
judges, and they suggested that, because faster 
travel would involve still greater damage to 
potatoes, the development of two-row harvesters 
should be considered. Even with present rates 
of travel, the judges commented, most existing 
machines handled the crop too roughly. 
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The Harrow and Wealdstone Accident 


T= railway accident at Harrow and Weald- 
stonerstation last week has attracted so much 
notice in the daily press that there is no need for 
us to give a detailed account of it. We publish, 
however, on these pages two aerial photographs 
of the scene of the disaster and a diagram of 
the tracks. Together they will help to illuminate 
the following account. At about 8,20 a.m. on 
Wednesday morning, October 8th, a semi-fast 
local train which had left Tring at 7.37 a.m., was 
standing on the up-fast line at Harrow and 
Wealdstone station and was rapidly filling with 
its usual load of passengers. . Into the back of it 
there ran at high speed the Perth to London night 
express running about an hour late. Less than 
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a minute later the 8 a.m. Euston to Man: 
train, also, unfortunately, running a litt!c late 
on. the down main alongside, ran ino the 
wreckage. The consequences are to be :cen jp § 
the engravings. In both pictures the :ine of 
sight is north-westwards away from Londop, 
Upon the left it can be seen how the two logo. 
motives, double-heading the Manchester ¢x 
plunged clean over the down main platform, 
The coach immediately following these |ocompo. 
tives seems actually to be lying on the platform, 
For the rest it is not possible even to guess from 
the photographs to which trains the varioys 
coaches belonged, save that one, almost intagt 
standing on the up-fast is presumably one from 
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Plan of Harrow and Wealdstone Station 


Aerial View of Harrow and Wealdstone Accident 
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the up night express left there when the 
undamaged coaches from the rear of this train 
were drawn away. A severely damaged coach 
can be seen flung across the up main platform 
and obstructing the down local line, upon which, 
seen in the foreground of one of the pictures, a 
breakdown crane is operating. The way in 
which the passengers’ overbridge was partially 
demolished can also be seen. Wreckage is 
reported to have been piled up to a height of 30ft. 

Judged by loss of life the disaster is nearly 
the worst ever to occur in Britain. As many as 
111 were killed and the injured numbered about 
150. In only one other accident in the British 
Isles have the casualties been greater. That 
accident happened at Quintinshill, near Gretna, 
in 1915, when a troop train ran into a local and, 
as at Harrow, an express coming from the other 
direction over-ran the wreck. On that occasion 
fire broke out. Altogether 228 were killed and 
246 injured. 





FiRE-FIGHTING FLOow Cxarts.—We_ have _ received 
from Merryweather and Sons, Ltd., Greenwich High 
Road, London, S.E.10, a copy of Hose and Nozzle 
Charts, which has now been reprinted. There are 
two charts, which are contained in a moderately stiff 
folder, one dealing with 24in hose and the other with 
2jin hose, both unlined. From the various parameters 
plotted on each graph and with the aid of a plastic 
tuler which is supplied with the folder it is possible to 
read off at one setting of the rule the flow in gallons per 
minute, the function loss with any given length of hose, 
nozzle pressure for a given nozzle size, pressure at the 
pump and the height of the jet. 


Aerial View of Harrow and Wealdstone Accident 


THE ENGINEER 515 






Development of Gatwick Airport 


FOLLOwiInG the announcement in the House 
of Commons on July 30, 1952, by the Minister 
of Civil Aviation, that it was proposed to develop 
Gatwick Airport as an alternative to London 
Airport and as a base for some scheduled ser- 
vices, 2 memorandum has now been published 
outlining some details of the scheme. A plan of 
the proposed scheme is reproduced herewith. The 
Government has already explained it to repre- 
sentatives of the local planning authority and 
other local authorities concerned at a meeting 
held in London on Monday, October 6th. Repre- 
sentatives of the Ministries of Transport and of 
Housing and Local Government were present, 
as were representatives of the Crawley New 
Town Development Corporation. Represen- 
tatives of the local authorities undertook to 
submit their considered views on the proposals 
to the Ministry of Civil Aviation in due course. 
In proposing to develop Gatwick Airport, it 
is explained that as Britain has already estab- 
lished a leading position both in the manufac- 
ture of aircraft and operation of air services and 
as a centre for international travel, corresponding 
ground facilities to match this progress must 
be created. In 1951, London Airport and 
Northolt together handled over 14 million 
passengers, or more than half the passengers 
travelling by air in the United Kingdom, and by 
1960, air transport movements in the London 
area are expected to be doubled. To meet this 
expansion, London Airport is being developed 
as a major air terminal. But even at its maxi- 
mum development, London Airport. will be 
unable to meet all demands and apart from this 
there is need for an alternate airport with a 
ready access to London, and which can also 
be used as a base for some southbound air ser- 
vices. To meet these requirements, the airport 
selected must be capable of handling all forms 
of aircraft expected to use London Airport. 
Over fifty sites, including all existing aerodromes, 
military and civil, as well as undeveloped sites, 
were examined. The weather, access to London, 
the amount of disturbance to property and the 
local amenities, and air traffic control needs were 
among the-factors which were considered. 


PROPOSED LAYOUT 


As at present planned, Gatwick Airport 
would have two main runways parallel to one 
another, with a passenger terminal and an air- 
craft maintenance area. A third ‘subsidiary run- 
way has been planned but would not be con- 
st-ucted until required. 

Runways.—Although the orientation of run- 











y Station TH 























0 220 40 _ 880 1,320 1,760 \ ~~ 
Scole 
~KEY- \ 
GEEEES First Stage \ 
Second Stage FS \ 
Possible Addition = 
cs 
‘ Lighting 
CHARLWOOD <7 } approach UE 
} ~ Grand Stand 
ee ae ae 
cecourse 
eae Station 
Boundary /~ 






de : 4 ge 










se : ts 


Se SSS ST 
SSS 












heen 
Reesst ee 
SSS “ 


S -——<-" 
SSS -—= 





ene -ebdue eswewiiwes se 
Main Line if London 
i~y 
vl 
i 
, 4 
a 








| GN 
Y- J New Maintenance 
= Lowfield Heath ~_ Area 4 
$/ NE Gatwick 
Existing Terminal yi Airport 
Building \ i Station 
} (wa 
| i SS 





Proposed Layout of Gatwick Airport 





















$16 


ways at an airport is, to a major extent, deter- 
mined by the prevailing wind direction and topo- 
graphy, particular attention has also been paid 
to the noise problem in the preparation of the 
plans for the development of Gatwick. The 
layout proposed has been designed to cause the 
minimum disturbance to local amenities and 
properties. The main parallel runways lying 
east-west would be 7000ft in length and 200ft 
in width, and the distance between them would 
be 3200ft. The third runway, if constructed, 
would lie north-east to south-west and would be 
5000ft in length and 150ft in width. The approach 
path for aircraft landing and taking off the main 
runways would, for the most part, be over open 
country and aircraft would, to the greatest 
extent possible, be routed away from densely 
populated areas. 

Terminal and Maintenance Areas.—A traffic 
handling building, to provide facilities for pas- 
sengers and air transport operators, would be 
constructed in the terminal area. This area 
would be situated between the parallel runways 
adjacent to the Gatwick Racecourse Station, so 
as to provide convenient rail access to London. 
Aprons for handling aircraft would be con- 
structed in front of the traffic handling building. 
Hangars and workshops for the maintenance 
and servicing of aircraft would be constructed 
in the south-east corner of the airport. 


STAGES OF DEVELOPMENT 


It is planned to develop Gatwick in two main 
stages, as follows :— 

Stage [Construction of the northern east-to- 
west runway, together with necessary taxiways 
(shown cross-hatched on the plan); aircraft 
parking space, the main traffic handling building 
and the first group of hangars in the maintenance 
area. 

Stage II.—Construction of the southern east- 
to-west runway, additional taxiways (shown 
hatched on the plan), aircraft parking space and 
additional hangars in the maintenance area ; 
construction of the subsidiary north-east to 
south-west runways (shown dotted on the plan). 

It is planned to complete the construction of 
the northern runway by 1956, by which time a 
road would have been provided to replace the 
section of the main London-Brighton road 
(A.23) severed by the construction of the runway. 
The construction, in Stage I, of the traffic 
handling building and the hangars and main- 
tenance area would be phased to meet the needs 
of air traffic, but this work is not expected to 
start before 1954. 

The second stage of development, including 
the possible construction of the north-east to 
south-west runway, would be carried out as 
necessary to meet the needs of traffic in the 
London area. It is unlikely that construction 
work on this stage would start before 1958 at 
the earliest. 

As already stated, the construction of the run- 
ways would sever a section of the London- 
Brighton road (A.23). A replacement would be 
provided, the exact line of which is under exami- 
nation by the Ministry of Transport, who will 
consult the local authorities and other interests, 
including Crawley New Town Corporation, 
before a decision is reached. 





A Works’ SHower BATHs.—At the works of Keith 
Blackman, Ltd., at Arbroath, there were recently opened 
new shower baths, which incorporate cloak-rooms, 
undressing and dressing-rooms, &c., for the workers 
and staff. Access.to the shower bath room is through 
the cloakrooms and undressing-room and after bathing 
the workers pass on to the dressing-room, which has 
built-in clothes lockers. These lockers have doors on 
each side, one door opening to the undressing and the 
other to the dressing-rooms. ‘The four individual 
shower compartments are each equipped with shoulder- 
high and foot showers controlled by temperature 
regulating valves. 


INTERNATIONAL CONGRESS ON RHEOLOGY.—The 
British Society of Rheology and the Joint Commission 
on Rheology of the International Council of Scientific 
Unions will hold the second international congress on 
Rheology at St. Hilda’s College, Oxford, from Sunday 
evening, July 26th, until Friday, July 31, 1953. Papers 
not exceeding 2000 words in length will be accepted 
subject to approval and should reach the secretary, 
Dr. G. W. Scott Blair, The University, Reading, by 
December 1, 1952. The programme will include a 


presidential address and a number of invited lectures. 
Arrangements will include excursions and visits and 
accommodation will be provided in Colleges and rooms 
in Oxford. 
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French Railway Electrification 


A tour made last week, at the invitation of French Railways, gave us the opportunit; 
of seeing recent developments in electrification by the S.N.C.F. The tour 
included runs on the system between Patis and Lyon, with a visit to the traffic 
control centre at Dijon and a trip to Annecy on the 50 c/s, single-phase, 20kV 
electrified system. Two major undertakings of the Compagnie Nationale du 
Rhone were also visited: first, the hydro-electric station at Genissiat, which 
supplies power to the newly electrified lines ; and, secondly, the Donzere-Mon- 


dragon undertaking. 


Rut RIFICATION represents the latest of a 
number of measures that have been taken to 
cope with the ‘steady increase in rail traffic 
between Paris and Lyon. Before electrification 
in October, 1950, this line carried a daily payload 
of 10,000 tons per mile ; by October, 1951, the 
figure had been doubled. The electrification is 
carried out at 1500V direct current, the overhead 
contact wire being supplied from automatic 
remote-controlled mercury arc rectifier sub- 
stations at intervals of 5 to 8 miles. The power 
units consist of 4880 h.p., “*2D2” locomotives, 
improved versions of a type of engine that has 
given good service for nearly twenty years. A 
number of newer “* CC” 4350 h.p. locomotives 
are being added. They are 40 per cent lighter 





Centralised Traffic Control Panel for Dijon - Blaisy-Bas 


and 20 per cent cheaper than the “ 2D2s.” 


CENTRAL COMMAND Post AT DION 

Our tour of the Paris-Lyon electrification 
began at Dijon on Tuesday, October 7th, when 
the party assembled for a visit to the centralised 
traffic control and centralised substation control 
rooms. Although the major part of the line 
between Dijon and Paris has quadruple tracks, 
this does not apply from St. Florentin to Les 
Laumes and from Blaisy-Bas to Dijon. To make 
full use of the traffic potential of the line the 
S.N.C.F. decided that these two sections should 
be “ banalisees’’—that is, operated on the 
pooled or reversible system, whereby trains may 
run in either direction on either track under the 
control of interlocked signalling. For example, 
when the traffic in one direction is particularly 
heavy it is possible to run two trains in the same 
direction on the two tracks of a “‘ banalisee ”’ or 
reversible part of the line. 

Briefly, each reversible track is equipped with 
two automatic blocks, one for each direction. 
Switches and signals are operated remotely by 
push buttons on a control panel in the central 





command post, where a single train des) atcher 
“sets up” the routes as required, making use 
of an illuminated track diagram at the top of the 
panel, as illustrated herewith. 

The passage of the trains breaks down the 
route automatically. When reversible Tunning 
is not required the train despatcher can allow 
both tracks to revert to normal directional 
running, under automatic block control. A 
direction interlock prevents the admission of two 
opposite trains in the same block section, A 
particular route can be preselected though part 
of it may be occupied ; the selection is registered 
and, later, when the occupied zone is free the 
route is established, 

All the control signals are transmitted from 
the panel to the tracks 
by coded current pulses, 
on the Westinghouse 
system, using only two 
wire lines. To prevent 
freezing in cold weather, 
some of the important 
switches are electrically 
heated, under the control 
of push buttons, 

We learn that the re- 
sults obtained from more 
than two years’ oper- 
ation of this system of 
centralised traffic con- 
trol are very satisfactory. 
The number of switch 
and signal points along 
the line has been cut from 
thirty-nine to nineteen, 
with a corresponding 
reduction of 35 per cent 
in operating staff. At 
the same time safety 
has been improved 
rather than impaired. 

Alongside the traffic 
‘control room in_ the 
““command post” at 
Dijon is a corresponding 
control room for cent- 

ralised operation of the 
substations which are 


mainly unattended. 
There are three such 
command posts — at 


Paris, Dijon and Lyon 
—and at each one the 
control of a group of 
substations is exercised 
by an operator seated at a desk in front of 
a mimic diagram. which shows the state of 
apparatus in each substation. Instruments 
on the diagram’ panel show the loading on 
the substation rectifiers and the incidence of 
any fault is indicated by an appropriate illum- 
inated alarm signal. By operating push but- 
tons the necessary commands can be trans- 
mitted to the plant in any substation and 
the corresponding operations, such as switching 
apparatus in or out, are done automatically. _ 

From Dijon we travelled to Annecy by train 
No. 609, leaving at 11.25 p.m. The line from 
Aix-les-Bains to Annecy forms part of the 
section which has been electrified experimentally 
for overhead current collection at 50 c/s, single- 
phase, 20kV. It will be seen from the accom- 
panying illustration that the overhead equip- 
ment differs only in detail from that required 
for d.c. electrification at 1500V. The use of the 
higher voltage, however, implies a very sub- 
stantial saving in the cost of the fixed installa- 
tion, mainly because the substation spacing can 
be increased and the conductor cross-section 
can be reduced. 
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20kV Overhead Line Equipment at Annecy 


The 50 c/s single-phase electrification has been 
described previously and it is not proposed to 
deal with it here, except to point out that the 
$.N.C.F. is apparently wel] satisfied with the 
results so far achieved. The first of the prototype 
locomotives to go into service was the Oerlikon 
4200 h.p. locomotive (described in our issue of 
February 2, 1951), and it has now completed 
320,000km without major overhaul or repair. 
Similarly, the Alsthom “CC” locomotive, 
which went into service in the following year, has 
run 135,000km without overhaul. Both these 
locomotives are powered by single-phase com- 
mutator motors. The third experimental loco- 
motive is an Alsthom “BB” unit; it incor- 
porates a mercury-arc rectifier and d.c. traction 
motors and has done 300,000km_ without 
overhaul. 

An interesting outcome of these developments 
is the renewed interest that is being shown in the 
single-phase/three-phase system. Tere the idea 
is to have a single-phase supply to the panto- 
graph and, by means of some form of frequency 
conversion on the locomotive, to produce a 
three-phase supply for the traction motors. With 
such a system it is possible to use the three-phase 
induction motor which is simpler and more 
robust than the commutator motor. 

One of the methods of effecting this con- 
version* is being applied in locomotives now 
under construction for the electrification between 
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Lille and Thionville. The principle is embodied 
in the simplified basic diagram reproduced here- 
with. A phase converter A (single-phase/three- 
phase) is fed from the pantograph via a trans- 
former and drives the d.c. generator B of a Ward- 
Leonard set at constant speed. The motor C of 
the Ward-Leonard set drives the frequency 
changer D. By adjusting the excitations of the 
machines B and C it is possible to control, 
smoothly and over wide limits, the speed of the 
frequency changer and, therefore, the frequency 
of the supply to the three-phase squirrel-cage 
traction motors. 





é Paper No. 13. “ The Si Phase System,” 


jingle-Phase 
by M. Tessier. Annecy, October 12-15, 1951. 


To illustrate the importance of hydro-electric 
power to railway electrification in France the 
tour on Wednesday and Thursday was devoted 
entirely to the works of the Compagnie Nationale 
du Rhone (C.N.R.) at Genissiat and Donzere- 
Mondragon. Both these installations have 
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fuel and power consumption figures for the 
S.N.C.F., for they provide an important incentive 
to electrification. 


Fuel and Power Consumption on S.N.C.F. 


1938 1951 

Solid fuel : Millions of tons eS. Gare 1 | 
Percentage of total French con- 

consumption sh eke, etn! ob ee” OF 

Electricity : Millions of kWh ... ... 700 ... 1700 
Percentage of total French con- 

ES CE: POE oy 


The tour ended on Friday, when the party 
travelled to Paris by the “* Rapide,” leaving 
Lyons at 9 a.m., to cover the distance of 318 
miles within the scheduled time of 4 h 15 min. 
Our illustration shows the 4350 h.p. locomotive 
CC7101 and part of the 770-ton train at Lyon. 
Between Lyon and Dijon there are a number of 
scheduled stops and from Dijon to Paris, on this 
particular run, the load was 717 tons. 

The run itself calls for little comment ; it has 
been done regularly and punctually since the 
Paris-Lyon electrification was opened on June 
24th. We left Dijon 2 min late, and the 
Blaisy-Bas summit, with an average gradient of 
1 in 125 over 26km, was passed in 17 min, a 
figure which emphasises the performance of the 
locomotive. Over the remainder of the journey 
speeds of over 90 m.p.h. were recorded repeatedly. 
Despite checks at Tonnere (197km from Paris) 
and Brunoy (22km from Paris), Paris was reached 
2 min ahead of time, the average speed from 
Dijon being about 126 km.p.h., or just under 
79 m.p.h. 

The tour ended with a farewell luncheon at the 
Gare de Lyon, when members of the party were 
entertained by the general management of the 
S.N.C.F., represented by Monsieur Marois the 





Locomotive No. CC7101 at Lyon 


already been described in these columns,t and 
here we cannot do more than refer to them very 
briefly. 

At Genissiat, on the Rhone, 7km downstream 
from Bellegarde, the C.N.R. has built a gravity 
dam and power station to form an artificial lake 
with an average generating capacity of 1690 
million kilowatt-hours per year. The average 
available head is between 60m and 69m and the 
power plant consists of five vertical Francis 
turbo-alternator sets of 65MW output each, 
making a total capacity of 325MW. The sets 
were commissioned between 1948 and 1951 and 
there is provision for a sixth set to be added at 
a later date. 

Through its interest in the Compagnie 
Nationale du Rhone the S.N.C.F. system has at 
its disposal approximately 25 per-cent of the 
output from Genissiat, which is ample for the 
railway needs, particularly in view of the fact 
that the main demand from the electrified lines 
comes at about 2 a.m., when the demand for 
electricity elsewhere is at a minimum. At this 
point it is perhaps appropriate to refer to the 
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commercial traffic manager ; Monsieur Rame, 
chief commercial officer, passenger traffic ; and 
Monsieur Bernard, assistant chief of traffic, 
south-eastern region. 





CounciL oF INDUSTRIAL DesiGN.—The Board of 
Trade announces the appointment of Mr. I. H. Stuart 
Black, Mr. W. G. N. Walker and the Baron Marchand 
tn Scottish Committee of the Council of Industrial 

ign. 


INSTITUTION OF MINING AND METALLURGY.—The 
council of the Institution of Mining and Metallurgy 
has announced the election of Professor J. A. S. Ritson 
as president for the session 1953-54. He will take office 
in May. Professor Ritson was educated’at Uppingham 
School, and then entered the University of Durham, 
where he obtained a B.Sc. degree in mining in 1910. 
After obtaining his colliery manager’s certificate he 
acted for a time as manager of a colliery in Northum- 
berland and then became an inspector of mines. In 
1923 he was appointed to the Chair of Mining at the 
University of Leeds, where he remained until invited 
to the Royal School of Mines in 1935. He has served 
on many Government and departmental committees, 
including the Committee on the Mineral: Resources of 
Great Britain, and the Board for Mining Examinations. 
Professor Ritson is a past president of the Institution 
of Mining Engineers. 
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Benevean Dam and Intake Structure 
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Opening of the Glen Affric Hydro- 


Electric 


Scheme 


The Mullardoch-Fasnakyle-Affric scheme of the North of Scotland Hydro-Electric 
Board was opened last Monday by H.R.H. the Duke of Edinburgh. It has the 
largest annual production of power of any of the Board’s schemes completed so far, 
but is exceeded in installed capacity by the Board’s power station at Loch Sloy. 
A detailed description of the scheme has already been given in these columns, and 


a brief outline only is printed below. 


5 ote of the most important schemes of the 
North of Scotland Hydro-Electric Board— 
the Mullardoch—Fasnakyle—Affric scheme—has 
now been successfully completed and was opened 
on Monday by H.R.H. the Duke of Edinburgh. 
The scheme is situated in the counties of Inverness 
and Ross and Cromarty, and will generate about 
230 million kWh annually from the waters of 
the Affric and Cannich catchments. 

The occasion of the opening ceremony at Glen 
Affric has been an important one for the North 
of Scotland Hydro - 
Electric Board, for it 
was an earlier unsuccess- 
ful attempt to promote 
a scheme in this catch- 
ment that led eventually 
to the Board’s forma- 
tion. Criticism of the 
earlier proposals was 
particularly = directed 
against its effects on the 
scenic beauty of the 
area, and the present 
scheme was designed 
with these criticisms in 
mind. Its success from 
this point of view has 
now received a good 
deal of publicity, and 
the appearance of the 
scheme was warmly 
praised by the Duke of 
Edinburgh during the 
course of his speech at 
the opening ceremony. 
It may be mentioned 
here that the increase in 
level of Loch Benevean 
was limited so that Loch 
Affric remained un- 
affected, and the fluctua- 
tions in level of the 
reservoir due to normal 
working will be less than 
those which occurred 
naturally in the loch ; a 
very attractive loch has 
now been created by 
the Benevean dam. At 
the power station there 
are no pipe-lines above 
the ground, and the 
switching station is 
some distance away, 
shielded by trees. Thus 
the power station ap- 
pears to stand on its 
own, on the bank of the River Glass. The stone 
facing on one side of it is now in place, giving a 
good idea of the appearance of the completed 
building. Contrary to some expectations, the 
stone facing suits the power station well, giving it 
a graceful appearance. 

During the course of the opening ceremony 
a speech was made by Mr. Thomas Johnston, 
chairman of the Board. The Duke of Edinburgh 
then delivered his address and opened the power 
station. He was presented with a memento of 
the occasion, and a vote of thanks was proposed 
by Sir Hugh Mackenzie, deputy chairman of the 
Board. Amongst the points mentioned by the 
various speakers, comment was made upon the 
beneficial effect of the scheme in encouraging an 
increase in the population of the area. The 


scheme has thus made an important contribution * 


to the Board’s policy of encouraging the develop- 
ment of the Highlands. 
The scheme has already been described in 





these columns,* but now, at the time of the 
opening, it may be of interest to recall some of 
the principal characteristics of its design. There 
are two storage reservoirs—one in the course of 
each of the two streams concerned—connected 
together by a tunnel. The slight difference in 
level between the two reservoirs made it possible 
to build a small underground power station to 
utilise the energy available from the flow through 
this tunnel. The principal diversion tunnel 
leads from an intake in the second reservoir 


Interior of Fasnakyle Power Station 


(Benevean reservoir) under the hills on the left 
bank of the Affric ; about 12,000ft from this 
intake there is a surge shaft above the tunnel, 
and a vertical shaft nearly 350ft deep below it, 
leading to a pressure tunnel about 5000ft long. 
Three short steel pipe-lines lead from the. end 
of the pressure tunnel to each of the three 22MW 
Francis turbo-alternator sets in the main power 
station, the tail-race’ discharging directly into 
the, River Glass ; the maximum gross head is 
525ft. The catchment area utilised by the 
scheme is 124 square miles, with an average 
rainfall of 100in, and a flow of 718 cusecs avail- 
able for power production: The storage in 
Mullardoch reservoir amounts to 175,500 acre- 
fost and’ in Benevean reservoir to 22,700 acre- 
eet. 

The accompanying illustrations show some 
of the completed structures of the scheme. Both 
dams, as'may be observed, are gravity structures 
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of mass concrete. Mullardoch dam is one of 
the largest to be built in this country, with a 
maximum height of 157ft from the spill weir 
crest to the cut-off trench, a length of 2385ft, 
in two wings, and a volume of 283,500 cubic 
yards of concrete. Benevean dam has a volume 
of 63,000 cubic yards. 

The scheme constitutes the Board’s con- 
structional scheme No. 7, and is the fourth 
major project which it has promoted. Contracts 
were first placed in 1947, and a maximum labour 
force of about 2000 men has been engaged on 
the work. The first generator at Fasnakyle 
power station went on load for the first time on 
September 23, 1951, storage in Benevean reser- 
voir having been commenced about three 
months: earlier. Mullardoch reservoir was 
brought into use from the end of October Jast 
year. A village of forty houses has been built 
at Cannich, half of which are intended for the 
Board’s permanent staff, and half for Forestry 
Commission staff and local residents. 

The Board’s consulting engineers for the 
scheme Were Sir William Halcrow and Partners 
for civil engineering, Messrs. Kennedy and 
Donkin for electrical engineering, and Messrs. 
J. Shearer and Annand were the architects. 
The main civil engineering contractors were 
John Cochrane and Sons, Ltd. The main con- 
tractor for the electrical equipment was the 
English Electric Company Ltd. A list of other 
firms concerned with the project may be found 
at the end of the article to which reference was 
previously made. The cost of the scheme has 
been of the order of £74 million. 





A Coming of Age 


Last week we attended a very pleasant little 
ceremony, the coming of age anniversary of 
Varley Pumps and Engineering, Ltd., of North 
Acton, London, N.W.10. The firm was founded 
on October 10, 1931, to produce industrially the 
“* paracyclic ” pump, invented and developed by 
Commander C. H. Varley, a submarine com- 
mander of the first world war. Development 
work had been carried to a successful conclusion 
during the “‘ twenties ” in a timber outhouse of 
an old manor house near Lowestoft. Now the 
pump was to be offered on the market. It was 
soon successful ; so successful in fact that within 
three years it was necessary to move the factory 
from the small premises in Sunbeam Road, 
North Acton, to a larger building at Standard 
Road, close by. Moreover, the personnel, now 
grown to some fifty from the original ten, were 
able to boast that the pump was in use in the 
New World as well as the Old. For its manu- 
facture had been licensed to the Bowser Company 
in America. Further types of pumps were now 
added to the firm’s range, and its history looked 
like becoming one of humdrum expansion into 
the future. But war intervened, and some of 
Hitler’s bombs burnt out the factory! The 
firm itself was evacuated to Weston-super-Mare 
and instead of specialising in pumps it began 
to make hydraulic firing gear to increase the 
accuracy and efficacy of guns. Commander 
Varley stayed behind. Working once more in an 
outbuilding near the site of the ruined factory, 
now a static water tank, he worked to develop 
a design for a midget submarine and for a 
“ frogman ”’ suit. 

The picking up of threads when peace returned 
was rendered the more difficult in that the 
Standard Road factory had to be rebuilt and 
that, somehow, though all records had been 
destroyed when the factory was burnt out, 
contact must be re-established with customers 
and pre-war friends. But within two years the 
threads were picked up ; and new ones woven, 
too, for not only was production running at 
twice its pre-war volume, but new products, 
notably a hydraulic power lift for agriczitural 
tractors, had been developed. Then, just when 
the future could once more be surveyed with 
confidence, Commander Varley died. 

But the work went on. Now, twenty-one years 
after its foundation, the firm has, for the second 
time, outgrown its accommodation. Very soon 
the company will move into a 65,000 square foot 
factory in Ferry Lane, Brentford. This new home 
is several times larger than the present one. 
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HARROW AND WEALDSTONE 


There have been many disasters in British 
railway history. But on English soil there 
has been nothing so terrible as that which 
overtook a local train and two expresses’ at 
Harrow and Wealdstone Station on Wednes- 
day. of last week. That an express should 
drive at high speed into the rear of a stationary 
local, already crowded with people, was bad 
enough. But it was a grievous mischance 
that another express should be so close to the 
crash that, to judge from evidence at the 
inquiry, no action upon anybody’s part 
could have prevented its collision with the 
wreckage. Not hours, but days, passed 
before the full toll of casualties, 109 dead 
and about 150 injured, could be counted, 
so appallingly was wreckage piled on 
wreckage. On another page we print aerial 
views which show how the two locomotives 
drawing the ill-fated express from the south 
plunged right across the station platforms, 
how a coach from one of the trains, which of 
them it would not be possible to say, was 
spreadeagled over the platform on the other 
side and how wreckage was piled so high as 
to demolish part of the station passenger 
overbridge. It was not only amongst 
passengers in the trains that there were 
casualties. People standing and talking upon 
the platforms were also killed and injured. 

The two worst previous disasters in British 
railway history, judged solely by casualties, 
were that at Armagh in Ireland in 1889, in 
which 78 were killed and 250 injured, and 
the terrible disaster at Quintinshill, near 
Gretna, in 1915, in which a crowded troop 
train was involved and in which no less than 
228 lives were lost and 246 were injured. 
The accident at Armagh had, however, no 
features of similarity to that which has just 
occurred. There, part of a train which had 
been deliberately divided upon an incline to 
ease the load on the engine, ran away and 
collided with a following train. But, in some 
respects there does appear to be a parallel 
between the Gretna and Harrow accidents. 
For at Gretna the troop train ran into a 
stationary local train which had been 
shunted from the down main to the up main 


in order to let through a following express 
and that following express then ran into the 
wreckage. We hope, however, that the 
parallel ends there. For the following inquiry 
revealed a remarkable irregularity in the 
working of the signalbox controlling the lines 
at the point concerned, an irregularity that 
certainly contributed to the fact that the 
presence of the local on the up main was 
forgotten. .In another parallel from the 
past, the accident at Abbotts Ripton in 1876, 
an express from King’s Cross to the North 
hit the wreckage, after a coal train shunting 
backwards off the up line had been struck 
by the southbound “ Flying Scotsman.” In 
that accident only thirteen were killed and 
twenty-four injured. But that disaster— 
modest by comparison with the others men- 
tioned—was primarily caused by the sticking 
of signals in the “clear” position under 
severe wintry weather conditions. Moreover, 
the northbound express involved, warned only 
just too late, was running merely at 10 to 
20 m.p.h., whereas at Harrow, on Wednesday 
of last week, the Manchester train must have 
been travelling at a much higher speed. 
What, then, was the cause of the terrible 
accident at Harrow ? To discover it will be 
the job of the chief inspecting officer, Lieut.- 
Colonel Wilson, whose public inquiry opened 
at the London Midland Region head offices 
at Euston Station last Wednesday. Even for 
us to suggest an answer would be improper 
while the matter is still sub judice. Yet it can 
be foreseen already that scrutiny rather 
deeper than that involved where accidents 
are less spectacular and the loss of life is far 
less grievous is likely by the public whether 
or not those deeper issues are actually 
discussed in Colonel Wilson’s report. The 
public is likely to ask, for instance—the 
point has already been raised in Parliament— 
whether automatic train control, such as was 
adopted by the old G.W.R. and stili operates 
in the Western Region, could have prevented 
the accident ; and if it could, whether that 
system should not be installed elsewhere ? 
But those questions can hardly be discussed 
yet without risk of prejudging the issue. 
Questions will also be asked, no doubt, 
about the part that track-circuiting and other 
safety devices can play in preventing such an 
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accident, Presumably there was some failure 
of the human element ; possibly some failure 
of equipment. Quite possibly more than one 
mistake was made. As always, the inquiry will 
be expected not only to reveal howthe ac: ident 
came about, but also to suggest a means by 

which anything so serious can be confi ou 
prevented in the future, even should the 
human element fail. Often in the past railway 
accidents have led to changes and improve. 
ments in railway operating methods or jp 
equipment ; or have impressed upon ra,!way 
organisations the need to hasten ch:nges 
already begun. The accident at Armag):, for 
instance, revealed more clearly than before the 
dangers of the non-automatic vacuum brake 
at a time when it was already being replaced, 
It hastened on the change. Similarly, that at 
Abbotts Ripton concentrated attention on the 
design of railway signals and their operation 
and helped to bring about a change towards 
safety in the operation of the block system, 
Formerly all signals were left at “ clear” 
when there were no trains in the blocks they 
protected. After the Abbotts Ripton acci- 
dent the practice rapidly grew up of leaving 
signals normally at “ danger” and deliber- 
ately pulling them “ off” to let each train 
pass. It is unlikely that the Harrow disaster 
will lead to any so simple though fundamental 
a change. Yet it may well be that it will draw 
attention to some weakness that should be 
put right, not merely in the control of trains 
running through Harrow and Wealdstone 
station, but in many places elsewhere as well. 


NEGLECT OF TRANSPORT 


Repeatedly over the last few years atten- 
tion has been drawn by engineers and others 
to the failure of Governments to encourage 
capital expenditure on transport in this 
country. Bodies such as the British Road 
Federation, which has continuously poured 
out propaganda in favour of road develop- 
ment, may perhaps be regarded as biased 
when they attempt to influence Government 
policy. But similar individual opinions have 
been expressed by many people less directly 
interested. In his presidential address to the 
Institution of Civil Engineers in 1950, for 
instance, Dr. Glanville, of the Road Research 
Laboratory, made it very plain how little 
had been spent on the roads of this country 
since the war and how desirable it was, upon 
grounds of providing for increased traffic and 
of reducing the toll of the road, that more 
should be so spent. Now, Mr. Brunner, of 
Shell-Mex and B.P., Ltd., in his presidential 
address to the Institute of Transport, of which 
we print extracts elsewhere in this issue, has 
added his criticisms to the weight of those 
already offered and has, furthermore, ex- 
pressed the opinion, and quoted evidence to 
show, that too little capital is being spent, 
not only upon the improvement of the roads, 
but on transport in general in this country. 

In Mr. Brunner’s view, “‘ the Government 
should pursue policies calculated to lead to 
the spending of a greater proportion of the 
national income than at present on capital 
goods for industry, ic. on equipment de- 
signed to increase productivity.’ Further, 
“* the transport industry as a whole needs, in 
the interests of greater national productivity, 
a bigger proportion of the nation’s total 
industrial capital expenditure,” and that 
industry can justify that expenditure “ be- 
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cause it can offer a better return on the 
investment than can most rival claimants.” 
In a review of the present situation of trans- 
port lie compared the undertaking by Belgium 
of a f:ve-year £53,000,000 road plan affecting 
1000 miles of route and of a fifteen-year 
programme for building 580 miles of motor- 
ways at a cost of £136 million with the fine 
ten-year road plan here, which, six years after 
its announcement, has not even been begun. 
He pointed out, too, that, though an amount 
of £600 million was spent in the six years 
after the war on the capital development of 
the electricity industry, the capital expenditure 
on toads during the whole of this century has 
been only £400 million! Nor did he think 
that insufficient expenditure of capital had 
been confined to the road system alone. He 
felt that too many old vehicles were still 
operating and that road storage and handling 
facilities urgently needed to be expanded. 
Conditions on the railways seemed to him 
similar. There the permanent way was only 
very slowly being improved and the renewal 
of much old rolling stock was overdue. 
“Fundamental” improvements comparable 
to the provision of motorways were needed, 
such, for instance, as the extension of electrifi- 
cation and the adoption of new forms of 
traction. Where there is international com- 
petition, as in ships and in aircraft, Britain 
seemed to be holding her own. But not 
enough, he felt, is being spent on the modern- 
jsation of ports to adapt them to the types of 
ships now being built and the human 
element in docks “‘ has also been something 
less than co-operative ’’ towards the installa- 
tion of labour-saving devices. Ports on the 
Continent are more modern than Britain’s, 
yet little is being done to modernise British 
ports. 

Mr. Brunner finds the cause of this insuffi- 
cient care for the development of transport 
in the divorce between transport users and 
those who control capital expenditure. So, 
too, did Dr. Glanville two years ago refer 
to the “ administrative separation between 
the road user and the road provider.” The 
main roads of this country gradually passed 
wholly into the control of the central Govern- 
ment between the wars because that policy 
seemed the only one that could ensure equal 
standards of rebuilding and maintenance by 
the different local authorities through whose 
areas those highways passed. But the effect 
of the policy has been to take away from road 
users the power weightily to influence the 
development of the highways they use. 
Elsewhere, on the railways, at airports and in 
docks and harbours, Governmental control 
is less direct. Yet it is effective through 
advice given by Ministers to nationalised 
industries or through control of the distri- 
bution of scarcer raw materials and particu- 
larly steel. For a solution Mr. Brunner 
would turn, upon the roads, to the principle 
of setting up “turnpike trusts,” a system 
that has led to the building of many fine 
roads in the United States ; and for other forms 
of transport to a decentralisation of control to 
permit a closer link of local authorities with 
public utilities and to let local initiative come 
into play. To those arguments the Govern- 
ment, no doubt, will answer that, desirable 
though it is that more should be spent on 
transport, the nation cannot at present 
afford it. But, as Dr. Glanville wisely 


pointed out two years ago, “ what can be 
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afforded is a matter of outlook and habit, .. . 
the nation can have good roads if its desire 
to have them is strong enough.” So, too, can 
it improve its railway services and the 
equipment of its ports. We commend Mr. 
Brunner’s address to the notice of the Minister 
of Transport and the leaders of the parties in 
Parliament. For it seems to us, as it no 
doubt seems to the majority of engineers, 
that politicians would do far better to study 
the means of starting a really effective pro- 
gramme of improving transport facilities in 
this country than to pursue endlessly a party 
disagreement about the merits of nationalisa- 
tion. Upon that latter issue, had they a mind 
to it, a compromise should be easily reached. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions 
of our correspondents) 


BROADENING EDUCATION 


Sir,—I have read with interest the leading 
article entitled “‘ Broadening Education,” in your 
issue of August 15, 1952, and am gratified by 
your support for the post-graduate experiment 
being made by this College in collaboration with 
the London School of Economics and Political 
Science. 

May I be allowed to draw attention, however, 
to a misunderstanding in the last few sentences 
of the first paragraph of your article, which sug- 
gests that a large number of Imperial College 
students will not benefit from this scheme 
because it is only intended for post-graduate 
students. In fact, the experiment referred to 
constitutes only one aspect of our collaboration 
with the London School of Economics and 
Political Science. Similar opportunities have 
been available to our undergraduate students for 
several years past, and these will continue to 
be available in addition to the new courses 
for post-graduate students. Third-year under- 
graduates may spend one whole day per week at 
the London School of Economics, and your 
readers may like to know that the number who 
have taken advantage of this arrangement has 
grown from 8 in 1947 to 95 in 1951 and 126 in 
1952. 

WILLIS JACKSON 
Dean, City and Guilds College. 
Imperial College, S.W.7, 
October 7th. 


A GAS TURBINE LOCOMOTIVE 
EXPERIENCE 


Sir,—One can sympathise with an observer 
like Mr. Edward H. Livesay—a visitor from 
overseas—in taking the minimum of data when 
out on a trip like that described, especially when 
to unfamiliarity with the principles and design 
of the locomotive there is added unfamiliarity 
with the route. In trying to take too much 
detail one might easily reach the stage of not 
being able to see the wood for the trees. But 
from the data he does quote it does, indeed, seem 
that he has missed the significance of one feature 
of the run. 

The pre-war “ Bristolian ’’ was a seven-coach 
train of about 230 tons ; it was usually hauled 
by a “ Castle ” and ran non-stop in each direction 
between Paddington and Bristol, 118 miles in 
105 min, 67-5 m.p.h. Now, on Mr. Livesay’s 
run, No. 18100, with 445 tons, made precisely 
the same average over the shorter distance from 
Bath to Reading. The gas turbine has a nominal 
tractive effort roughly double that of a “* Castle,” 
so that the overall performance on this stretch is 
fairly proportionate. In so doing, however, the 
average speed from Swindon to the stop at 
Reading was 74:5 m.p.h.; this included the 
60 m.p.h. restriction that has been in force for 
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so long -between Challow and Wantage Road 
and the naturally slow approach to the signal 


stop at Reading. Therefore to produce a 
74-5 m.p.h. average the speed must have been 
very much higher on the clear stretches of the 
road, probably nearing 85 m.p.h., and this, with 
a trailing load of 445 tons is very good going. 
One would like to have known how the loco- 
motive was being worked to do this, but Mr. 
Livesay merely says she was not “ let out.” It 
would have been interesting also to learn some- 
thing of the starting technique with No. 18100, 
for on the many journeys I have had behind her 
as a passenger the immediate starts have been 
generally slower than with “ Castles,” let alone 
with “ Kings.” 

This brings me to Box Tunnel. Mr. Livesay ° 
has missed the point of the Western Region 
enginemen’s remarks. It is not merely a matter 
of gradient. Box Tunnel is usually wet, and a 
driver attempting to force a fast climb with a 
‘** King ” would probably get violent slipping. 
The gas turbine, with 1294 tons adhesion against 
67 on the “ King,” should be able to do better, 
quite apart from having some 50 per cent more 
nominal tractive effort. 

O. S. Nock 

Bath, October 13th. 


MEASUREMENT OF SURFACE FINISH 


Sir,—I wish to draw attention to a small error 
in the article on “‘ Pneumatic Gauging Applied 
to the Measurement of Surface Finish,” by 
Messrs. M. Graneek and H. L. Wunsch, pub- 
lished in THE ENGINEER on September 19th. In 
the closing algebraic analysis, the kinetic energy 
term, u*/2g, is wrongly equated to the quantity 
U which represents the change of internal energy 
during an isentropic expansion, instead of to the 
isentropic heat drop which is y times U. Owing 
to the dimensionless forms of the authors’ exact 
equations for A,/A, and M/C, this error cancels 
itself out; but in the preceding equations 
quoted for W? (the square of the rate of mass 
flow), it should be noted that the right-hand sides 
should be multiplied by ?. Without this connec- 
tion there could be serious error in the estimation 
of rate of mass flow. 

Also, the left-hand side of the final equation 
given on page 389 should presumably read 
(M/C)? instead of M?/C. 

Boris N. COLe 
(Lecturer in Mechanical Engineering) 
Mechanical Engineering Department, 
The University, 
Birmingham, 15, 
October 3rd. 
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Institution of Naval Architects 


AUTUMN MEETING 
No. II—{ Continued from page 481, October 10th ) 


HE reading of technical papers was 

resumed at the Palazzo San Giorgio, 
Genoa, on the afternoon of Friday, Septem- 
ber 26th, when Professor A. Robb acted as 
chairman, with the presentation of paper 
No. 3. 


SHIP-MODEL CORRELATION. 
By Professor E. V. Terrer, D.Sc., Ph.D. 
SYNOPSIS 

The use of the fully turbulent model has coincided 
with introduction of the smooth welded hull and the 
expansion of diesel engine propulsion associated 
with low pitch-ratio propellers. The combined effect 
has been to cause errors in power prediction, resulting 
in overestimates of some magnitude. This state of 
affairs has caused the overhaul of model prediction 
methods, and separate aspects of the problem are 
examined while attempts are made to show that 
simple and direct solutions are possible. 

Resistance correlation is considered and the rela- 
tions established are shown graphically, one figure 
being the “correlation of ship and model speci- 
fic resistances in relative viscosity extrapolation 
diagram” and the other a “ correlation diagram.” 
Ship thrust deduction determination is examined and 
an expression evolved from a basis relationship, part 
of the expression being called the pseudo thrust 
deduction. The next section of the paper treats with 
frictional resistance and extrapolator variation and 
then deals with the second part of the correlation 
problem which concerns the comparison of pro- 
pulsive coefficients. Relationships are established 
and considered in association with the “ Simon 
Bolivar,” the results being indicated graphically. 


DISCUSSION 


Mr. R. W. L. Gawn, O.B.E.: The author 
says the problem of ship-model correlation 
is in the melting pot; it is always in the 
melting pot. 

Models are generally tested in a flat calm 
and still air, and allowance must be made for 
any departure, on ship trial, from the con- 
ditions of the laboratory experiment. Despite 
the intricacies involved, we have reached 
the result that the propulsive coefficient 
deduced from model experiments is in 
Admiralty practice about 90 per cent of that 
of the ship, and in the paper by General De 
Vito you will find information which leads to 
substantially the same result for liners. The 
difference of 10 per cent is attributable to the 
effect of wind and weather on ship trials, 
together with the uncertainties in predictions 
for other items. We know from the paper by 
the late Sir Amos Ayre, presented last year, 
that a measure of success has been achieved 
in predictions for merchant ships, but 
that this high standard has not been main- 
tained in recent cases. The ensuing dis- 
cussion established that there is much to 
learn about the effect of the recent technique 
of artificial turbulence stimulation of the 
model, and that time will be needed in order 
that the effect on ship predictions, as com- 
pared with previous practice, may be appre- 
ciated and correction factors evolved. 

Professor Telfer paints a picture which is 
far more serious than the feality and refers 
to overestimates of the order of 30 per cent 
of the ship power. It would be of interest 
to have information as to the number and 
type of ships involved, so that the problem 
may be appreciated. 

The author has elaborated his previous 
work on the hull resistance extrapolator and 
proposes that the overall prediction, including 
the effect of propellers and appendages, may 
be dealt with on analogous lines. The 


method of extrapolation is empirical rather 
than physical and can be judged only by 
results. 





Attention is being devoted to the correla- 
tion of ship and model results, and the 
investigations encourage the hope that further 
refinements in methods of prediction with 
better understanding of the fundamental 
physics of the problem will emerge. I note 
that the author is preparing another paper 
on the issues involved and is awaiting the 
publication of the results of the “ Lucy 
Ashton ” series of models. 

Meanwhile there is the expression called 
pseudo-thrust deduction, and perhaps the 
author would state whether the resistance term 
includes appendages and comment on the 
fact that the expression will have a significant 
negative value for some classes of ship, even 
if the appendage resistance is neglected. His 
proposal to average the thrust deduction 
factor over the speed range appears to be a 
detraction from accuracy, since, contrary to 
his statement, model experiments usually 
indicate a significant change with speed, 
consistent with theory. He casts doubt on 
the value of model experiments, not only 
for prediction, but for showing improvement 
of one hull form over another, yet General 
De Vito has given two examples of striking 
conclusions. 

Dr. J. F. Allan: The opening paragraph 
of the paper is misleading; no sudden develop- 
ment destroyed the validity of the Froude 
method of calculating frictional resistance, 
but rather an increasing appreciation of its 
true meaning and shortcomings. 

There is no question of tank predictions 
of power being 30 per cent high ; _predic- 
tions for all riveted shells are substantially 
the same now as before, but it has been 
appreciated that flush construction of the 
shell reduces the resistance of a ship and the 
full extent of this reduction is only now 
becoming evident. 

A pertinent point is that recent carefully 
measured performances of similar ships 
show variations over a wide range so that 
it is more difficult to compare tank pre- 
dictions against actual performance. This 
variation in the performances of ships has 
been noted in the United States and in 
Great Britain. 

The suggestion that the fitting of pro- 
pellers of low pitch ratio has had an impor- 
tant influence on the increase of ship effi- 
ciency because of greater scale effect in 
such propellers is not of great significance 
since the majority of propellers fitted to-day 
are of normal pitch ratio. 

The author has developed his method of 
ship-model correlation in a series of papers, 
starting in 1927, and the method is ingenious 
and has attractive features, but earlier 
criticisms stand in relation to the latest 
developments given in the present paper. 
The method does not give a true interpre- 
tation of the distribution of the various 
forces involved in ship resistance; it is 
still an empirical analysis. 

From the practical point of view the 
Froude, Schoenherr and Telfer methods all 
yield satisfactory results, but it is not proved 
that the last method is clearly superior. 

The application of the Telfer method to 
the propulsion problem means a complete 
change of approach and this requires justi- 
fication. The solutions appear to be simple 
in use, but they are based on assumptions 
and extrapolations. The scale effects in 
propeller and propulsion factors are small 
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and subject to erratic change. For example 
at the N.P.L. we have seen some evidence 
of laminar flow on model propeliers jp 
recent research. There is the change of the 
point of separation of flow in the after. 
body of the model and the ship, aid the 
roughness effect on the ship and on the ship’s 
screw. Therefore, it would be sur»risin 
if a simple extrapolation were complete} 
satisfactory in accounting for these compli 
cated factors. 

Dr. Ir. W. P. A. van Lammeren : Pro. 
fessor Telfer is previous in saying tl-at the 
errors in power prediction as recently found 
are due to the adoption of the smooth 
welded hull and to the favourable efficiency 
scale effect of the low pitch ratio propeller 
which is associated with the application of 
diesel propulsion. There is evidence that 
the majority of ships having smooth welded 
hulls show a smaller, but still normal, allow. 
ance on the tank test results. 

Overestimates of the order of 30 per 
cent have never been found by the Wagenin- 
gen model basin, the maximum discrepancy 
being of the order of 15 per cent. This 
difference may be explained by the fact 
that in our model basin turbulence-producing 
devices have been applied for the last fifteen 
years. 

Another factor which influences the allow- 
ances on tank test results is that due to 
wind and sea. Recent tests with a 70ft 
model of a Victory ship at widely different 
wind speeds have shown that the effect of 
wind and steering is of more importance 
than is generally accepted. Extra allowances 
of 10-15 per cent due to relative wind 
speeds of 8m per second were found and 
this might explain the discrepancies on 
trials of some ships having smooth welded 
hulls. 

I agree with Professor Telfer that it is 
necessary to overhaul model prediction 
methods and that we must start with the 
examination of the scale effect in resistance 
and self-propulsion factors before the remain- 
ing parts of the problem, effects of rough- 
ness and of wind and sea can be tackled. 

I am not sure that the discrepancies in 
power predictions found on trials are due 
only to the application of Froude’s method. 
The influence of wind and sea, and of steer- 
ing, may be of greater importance than that 
of scale effect. 

I agree with the general expression of the 
extrapolator, but the results 
obtained will not be better than those arrived 
at with other extrapolators so long as the 
function X has not been fixed. 

Professor Telfer says there is experimental 
evidence from geosim research which suggests 
that the assumption of equal thrust deduction 
factor for ship and model is invalid and that 
the ship value will be less than that of the 
model. If this statement is right, the estima- 
tion of the resistance of the ship from the 
measured propeller thrust will become very 
complicated. 

The service revolutions per minute for 
the “Simon Bolivar” were 85 per minute 
for the full power of 5000 i.h.p.~4300 s.h.p., 
and the number of revolutions calculated 
by the author, 82-5 for the smooth riveted 
hull, is much too high. 

I fail to see the general truth of the author’s 
statement that it is a gross assumption to 
believe that if a model A of a certain ship 
type is better than a model B of the same type, 
the corresponding ships will show the same 
comparison. If the author were right, we 
should do better to stop model testing. 

Dr. Ing. Castagneto : At the Rome tank 
we have never had predictions 30 per cent 
above the ship results. Thrusts, revolutions 
and powers are determined there from the 
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model experiments to the ship propulsion 
stage. The frictional coefficients are Froude’s 
and there is no allowance for roughness and 
air resistance—this is left to the experience 
of tie builder—and the Italian builders are 
satisfied with their estimates based on the 
figures from the model tank. 

For the same ship on the same trial we-may 
get differences of values of 5 per cent, andia 
greater power increase between one double 
run and another, and for sister ships the 
differences between the averaged results 
may easily surpass 20 per cent, so that 
model ship correlation is meaningless when 
confined to a single case ; it has to be referred 
to the mean value of all the sister ships. 

Professor Telfer reduces the model ship 
resistance relationship to a single figure 
which includes also the roughness effect ; 
no simpler result could have been reached, 
and I ask whether it is possible to fuse into 
a single figure the two, resistance and pro- 
pulsive efficiency, extrapolators, in view of 
the fact that they are based on the same 
radical scale. 

It would be interesting to have a direct 
correlation between model and ship shaft 
horsepower; and would Professor Telfer 
quantify the b and c constants and the 
exponent for the x function of Reynolds 
number ? 

If the extrapolator has to be established 
in each single case by experimenting with 
two geosims, we have not made progress. 
Normally, no one will test two similar models, 
nor can the problem be solved even with 
two geosims of dimensions suitable for 
experiment in any existing tanks. When the 
trial results are available by means of such 
geosims, one may find out about all the 
extrapolator values and exponents of 
Reynolds number, because it is a question 
of determining by subtraction small differ- 
ences in large figures. In order to extra- 
polate from model to ship, the geosims of a 
size suitable for tank experiments may 
furnish a lead, but they do not give the final 
spot. For this purpose accurate tests are 
needed on full-size ships. 

Dr. Telfer, replying to the discussion, said : 
Most of my experimental friends see some- 
thing harmful in the empirics. But the whole 
of their life’s work is purely empirical. The 
empirics are not distasteful ; it is a question 
of the adjustment of our experience and 
knowledge in the light of all possible sources 
of information, and I consider there is no 
existing system which can explain as many 
facts as simply as does the extrapolator 
system. 

When some of you deny that the errors 
may be as high as 30 per cent you are not 
telling the truth. Papers are published 
already and in some cases shipbuilders have 
complained of having to increase the size of 
engines because tank experimenters have 
said there is not sufficient power in the job ; 
and then the builders have found that they had 
more margin than they anticipated. We must 

come into the open and try to solve this 
particular problem. 

It is obvious that I am not considering air 
resistance ; that is obtained quite easily on 
trials. You have methods of measuring the 
wind speed and of making a full and correct 
allowance, and there is no need to confuse 
what is obtainable with that which is not 
obtainable. In my last North-East Coast 
paper I showed there was a real advantage 
in giving two speed and power trials for a 
ship, one against the weather and one with it. 
Model correlation is best done with the 
weather, because then the disturbances due 
to possible wind influence are reduced to a 
minimum. 

These remarks apply to most of the con- 
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tributions to the discussion, and whilst we 
appear to differ on many things, I feel that 
we do not differ fundamentally. We must 
face the difficulties and I have given one way 
of doing it. I have devoted most of my 
investigations to what happens to ships, and 
what I know about ship performance is in 
full harmony with the contents of the paper. 

The second paper on Friday afternoon was: 


MEASUREMENT OF VIBRATIONS 
By Dr.-Ing. GIOVANNI VILLA 
SyNopsis 

Modern. methods ‘for electric and electronic 
measurement have substantially improved the study 
and investigation possibilities of ship vibration, and 
this paper deals with them from the standpoint of 
the equipment made in Italy and more especially in 
the laboratories of Stabilimento Grandi Motori Fiat. 
The description of certain equipment is given, 
particularly one of single channel and another of 
either six or twelve channels, while the results of six 
tests are recorded to illustrate the measuring 
possibilities. 

Passenger comfort on board ship requires that 
hull vibrations should be reduced and to effect this 
requires co-operation between the ship and engine 
builders. Hulls are becoming lighter, but with stiff- 
ness maintained, while engines are of increased 
speed, and these two developments of opposite 
character are likely to give rise to dangerous re- 
sonances. These can be anticipated by modern 
technique and precautions taken. 

Different methods of measuring ship vibration are 
examined theoretically and the Fiat apparatus 
described. In the single-channel apparatus, by using 
detecting and analysing apparatus, a direct-inking 
single-channel oscillograph and an attendant battery 
amplifier it is possible to record vibrations auto- 
matically up to 100 per second without depending 
upon external sources of electric current. For easier 
plotting of hull vibration profiles at different points, 
recording equipment with six or twelve channels 
Operating simultaneously has been developed. It 
consists of six or twelve Fiat vibration meters, one 
direct inking-oscillograph with six Penn motors and 
Brush carrier-frequency amplifiers. For twelve 
vibrations there is one photographic oscillograph with 
twelve Hathway galvanometers and attendant 
amplifier. 


DISCUSSION 


Professor L. C. Burrill: Those of us in 
England who have been studying the problems 
of ship vibration, and have developed 
instruments for measuring and recording 
vibrations at sea, are interested in the parallel 
developments in Italy. Recent developments 
in the field of electronics have given to us 
powerful means for recording vibrations ; 
the cathode ray tube has given us a new eye, 
and the various recording instruments, of 
which the Brush pen recorder is a useful 
example, allow us to make faithful records 
of the actual vibrations, which can be analysed 
later. In the instruments described we 
have the means whereby the exact circum- 
stances obtaining in any ship can be deter- 
mined with precision. 

At King’s College in Newcastle we have 
been developing such measuring instruments 
for about six years, and can now undertake 
the measurement of vibrations ranging from 
50/60 cycles per minute up to 1200/1500 
cycles per minute with instruments very 
s milar to those described. 

We prefer the direct recording on paper 
and have used the Brush instruments for 
this purpose, but have developed various 
separate and special pick-ups for each 
range of vibration, i.e. main hull frequencies, 
propeller blade impulse frequencies and 
panel frequencies. The instruments are 
self-contained and can be taken on any ship, 
independent of the ship’s mains. 

Another problem is that of noise fre- 
quencies and for this purpose the harmonic 
sound analyser is particularly useful. It 
has enabled us to analyse the noises made 
by singing propellers at sea and thus com- 
pare them with the natural blade frequencies 
in water. The British Shipbuilding Research 
Association have been studying the vibra- 
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tion of ships’ hulls by means of a vibration 
exciter built by Lloyd’s Register Research 
Department and valuable results have been 
published. . The question of the degree of 
balance required in main engines and auxi- 
liaries is also important and is being closely 
studied. 

At King’s College we have been pursuing, 
on behalf of the B.S.R.A., a series of tests 
with long prismatic aluminium bars vibrated 
in their natural modes by electronic means 
and immersed to different draughts in water, 
in order to resolve the problem of entrained 
water, both for vertical and horizontal 
vibrations. We find the entrained water for 
vertical vibrations follows closely the calcu- 
lated values, using Lewis’s work, but the 
horizontal entrained water is much less 
than expected. - 

Dr. Ing. Fusini: The information given 
to us has involved a great deal of study, 
especially in correlation with the work on 
longitudinal strength, dealt with in the 
paper by Mr. Turnbull. These instruments 
are natural and practical tools for ship- 
builders, who are concerned with the con- 
struction and propulsion of ships, and also 
the registry of shipping, which has, in these 
iastruments, further help in framing rules for 
the future. 

The closing paper of the meeting at Genoa 
was :— 


FIRE PROTECTION IN PASSENGER SHIPS: 
SOME IMPLICATIONS OF THE 1948 CON- 
FERENCE ON SAFETY OF LIFE AT SEA, 
WITH PARTICULAR REFERENCE TO 
ALUMINIUM STRUCTURES. 


By J. Venus and E. C. B. Cortett, M.A., Ph-D. 
SYNOPSIS 


This paper discusses some implications of the 
1948 Conference, with particular reference to its 
effect upon aluminium ship structures and gives 
details of experimental work which has been carried 
out. The three methods of fire protection are out- 
lined and the statutory requirements for “‘ A” and 
“B” class fire-resisting divisions briefly restated, 
together with a diagram showing the standard fire 
test curve. The effect of the requirements on alumi- 
nium superstructures is considered and sections of 
the paper discuss this in relation to vertical and 
horizontal zoning, pillars, davit supports, minor 
bulkheads, sprinkler systems, ventilation arrange- 
ments and insulation. 

Part II of the paper deals with the test programme : 
for the “A” class (one-hour) bulkhead test, a 
bulkhead was tested using three different insula- 
tion systems and the results are given graphically, 
together with the insulation details. Supplementary 
to the ““A” class data are the results from “B” 
class (half-hour) bulkhead tests. Another test 
carried out was the “ A” class (one-hour) deck test, 
in which an aluminium alloy deck panel having 
asbestos composition board insulation was tested 
in the unloaded and loaded conditions. 

Plans show the arrangement of the cabin for the 
burn-out test and the position of the thermocouples, 
while the weight and calorific values of combustibles 
in the cabin and particulars of the insulation are 
set out in tabular statements., An analysis of beha- 
viour and of temperatures is made and the tempera- 
tures of air and metal are plotted on a time base. 
From the results of the test it is concluded that 
aluminium structures can be protected efficiently 
against shipboard fires. 


Before the paper was open to discussion a 
cinematograph film, in colour, was shown 
of the cabin burn-out test and the captions 
of the film, which was issued by the Alumi- 
nium Development Association, were given 
in both Italian and English. 


DISCUSSION 


Mr. H. E. Steel : We are indebted to the 
Aluminium Development Association for 
initiating, organising and- bearing the cost 
of this important research and the makers 
of insulating materials have also contri- 
buted to our knowledge through the results 
of approval tests of their products for use in 
“A” or “B” class fire divisions in steel 
ships. The whole range of tests is as much 
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as could be arranged in the interval 
since the Convention and is most com- 
prehensive. 

With no more recent fire of serious charac- 
ter on a British passenger ship at sea than 
the “* Volturno ” in 1913, the Board of Trade 
assessed the fire risk at sea in 1931 from two 
serious fires in port and communicated its 
conclusions to the shipping industry. Fires 
on certain foreign ships confirmed the 
Board’s fears and what was _ believed 
to be the final draft of detail regulations 
on the subject were ready when war was 
declared. 

The most difficult problem set by the 
Convention relates to fire protection of 
passenger ships having extensive super- 
structure constructed of light alloy. It is 
difficult because we have no experience of a 
fire on such a ship and that is why its solu- 
tion is attempted in this paper. We have 
asked our surveyors (in the Ministry of 
Transport) to discuss with builders the 
risks of the spread of fire through uninsu- 
lated aluminium alloy casings and the pos- 
sibility of the early collapse of funnels, 
life-boat launching arrangements, &c., in 
any ship where light alloys are being used 
for casings and to support these structures. 
Justification for this action was brought to 
my notice when I saw a heavily buckled, 
although intact, steel bulkhead removed 
from above an engine-room which had been 
on fire in a small ship, and also the alumi- 
nium navigating bridge front situated a tier 
higher. The latter had partially melted away 
around a window whose glass had obviously 
been destroyed, thus forming a flue for the 
flames. 

The first question is what insulation will 
adequately insulate an ““ A ” class division of 
light alloy. Test results suggest that while 
asbestos board 4in thick may be suitable 
when there is a 7in air gap between it and the 
deck plating, a thickness of lin would be 
necessary for an air gap of only 3in, and 
pro rata. To maintain robustness and 
integrity when the insulation is subjected to 
fire, 4in seems to be the minimum accept- 
able thickness. Thick deck coverings tend 
to retain heat and raise the metal tempera- 
ture and where the thickness of sheathing 
is much above that usually fitted in the 
accommodation of modern ships, the thick- 
ness of insulating material should be recon- 
sidered. 

Owing to convection currents set up in 
the air gaps of vertical divisions, no varia- 
tions in thickness of insulation appear to be 
justified. 

The second question is, will a fire on board 
ship cause early major collapse of main 
aluminium alloy superstructures, especially 
the structure supporting control stations, life- 
boat launching arrangements or heavy 
superstructure such as funnels, whose col- 
lapse might hasten disaster ? 

The examination of the diagram in the 
paper illustrating proof stress after one hour 
temperature rise suggests that the arbitrary 
metal temperature limit of 350 deg. Cent. 
imposed by the authors is too high for 
aluminium fire divisions, the more so where 
the divisions are load bearing. I suggest 
that 300 deg. Cent. should be the limiting 
metal temperature rise for “A” class divi- 
sions and’ 200 deg. Cent. where the divisions 
are load bearing. This will not preclude as 
fire divisions the materials represented by 
the diagrams in the paper, but insulation of 
double thickness ought to be fitted to pro- 
tect pillars, bulkhead stiffeners supporting 
deck girders and pillar structure supporting 
life-boat launching arrangements, control 
stations, funnels, &c. 

The appearance of the test cabin after the 
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fire was remarkable for the general absence 
of distortion. My chief impressions at the 
test were: the melting away of the aluminium 
where, in an uninsulated condition, it 
bounded an aperture which became a flue 
for the flames, e.g. side-scuttles and the 
lower edge of a doorway lintel ; the absence 
of material deflection in the roof and the 
local deflection, without puncturing, of the 
floor plating between the supporting beams, 
due to the prolonged glowing of embers 
which fell upon it. Aluminium side-scuttles 
are not suitable for below the bulkhead 
deck. 

Notwithstanding the cabin test, I was 
uneasy that an aluminium superstructure 
subjected to prolonged heating in the 
neighbourhood of the seat of a fire of stan- 
dard intensity might collapse much more 
readily and extensively than if it were of 
steel, for, apart from safety considerations, 
the expense of repairs after a fire would be 
an important matter to owners. For parity 
the undersides of decks and pillar structure 
as well as “A” and “B” class divisions 
would have to be insulated, and this was 
accepted. 

The outcome of discussion was the 
“* cooking tests.” A panel of deck structure, 
insulated by 4in asbestos boards attached by 


.screws under the beams, and stressed to 


about 4 tons per square inch by a load of 
100 Ib per square foot, was exposed on its 
underside to a temperature of nearly 1000 
deg. Fah. for 54 hours, after which the 
temperature was raised through the remainder 
of the standard curve. Only minor deflec- 
tion of the beams and some buckling of 
the plating occurred, and the insulation was 
neither cracked nor detached. As the load- 
ing weights provided an air gap of about 
lin above the specimen and the atmospheric 
conditions in the test house were reasonably 
still and warm, the test substantially repre- 
sented a sheathed deck in passenger accom- 
modation on a ship. 

I feel that this final test must go a long 
way to reassure those who entertain fears 
about the use of aluminium alloy on account 
of fire. 

Dr. Corlett briefly replied and said : 
We agree with most of the points raised by 
Mr. Steel. The provision of two dampers 
in a ventilation system seems to be a reason- 
able practice, as is the policy of installing 
a fire protection system for a group of 
cabins. 

The diagram illustrating proof stress after 
one-hour temperature rise is interesting to 
the aluminium industry as is the fact that the 
properties of the commonly used modern 
alloys are so ow at temperatures below 
300 deg. Cent. The standards suggested 
by Mr. Steel, of 300 deg. Cent. for non- 
load-bearing aluminium divisions and 200 
deg. Cent. for loaded aluminium divisions, 
seem to be reasonable. Double thickness 
insulation for pillars and the structures 
supporting life-boat stations is again a 
common-sense matter. 

Mr. Steel remarked that at the present 
stage of knowledge it was not desirable to 
use aluminium side-scuttles below a bulk- 
head deck. A noticeable difference had been 
noted between cases where the glass was 
open and those where the glass was closed. 
When closed there was no emission of smoke 
or flame until well after the peak of the 
fire and when there was no possibility of 
deleterious consequences. The side-scuttle 
which was open emitted smoke or flame Sin 
or 6in long and it was clear that in important 
structures the question of fitting opening 
side-scuttles must be considered. 


(To be continued) 
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Improvements in Precision Boxwood 
Scales 


We have been informed by Hilger and Watts 
Ltd., Hilger Division, 98, St. Pancras Way. 
Camden Road, London, N.W.1, that the new 
process, developed for the production of nighly 
accurate plastic-based scales (“* Presrules "’) has 
now been extended to the manufacture of pre. 
cision boxwood scales. Boxwood scales have 
normally been produced by engraving the box. 
wood blank directly by means of a dividing 
machine, which results in lines which, even when 
fine, are usually ragged and often irregular and 
diffuse. A major difficulty of this method has 
been to maintain conditions of Operation for 
the dividing machine in which accuracy could 
be ensured to the limits necessary to avoid 
excessive individual errors. 

It has long been obvious that a better process 
would be that of transferring the lines by some 
means to the boxwood blank from a high. 
precision master, cut under laboratory conditions, 
if such a process could be carried out satis. 
factorily ; but the difficulties have hitherto been 
too great for the production of any scales but 
those of lower quality. 

The new technique has overcome these diffi- 
culties satisfactorily and enabled the theoretical 
advantages of this process to be realised under 
manufacturing conditions. Masters are cut ona 
Watts dividing machine, such as is used for the 
production of high-precision calibrating stand. 
ards, and conditions under which the dividing 
takes place are maintained to the same fine 
limits as for this purpose. The process occupies 
about six hours and the resulting master js 
accurate to within 0-00lin over a foot length— 
far higher than could be obtained by dividing 
the rules directly under commercially practicable 
conditions. This scale is transferred to blanks 
of well-seasoned West Indian boxwood, which 
has been found able to maintain the required 
accuracy under conditions of continual use, 
The finished rules have unusually clear and fine 
graduations, and an accuracy well above the 
British Standard Specification (B.S. 1347 : 1947) 
being guaranteed by the makers to be within 
+0-005in over a foot. Individual errors, 
unavoidable with directly engraved blanks, are 
eliminated, and the scales are attractive in 
appearance as well as serviceable. To prevent 
confusion between this product and those 
made by earlier processes, the makers are 
introducing these scales to the market under the 
brand name “ Libra.” 





A Railway Centenary and Exhibition 


Kina’s Cross station, London, was opened 
to traffic on October 14, 1852, just one hundred 


years ago. It was built at a cost of £123,000 
on the site of an old smallpox and fever hos- 
pital. At that time it was the largest London 
station and possessed the biggest roof in the 
world. The roof was constructed by the Archi- 
tect, Lewis Cubitt, on the same principle as 
that of the Czar’s Riding School at Moscow, 
the ribs being bundles of planks which over- 
lapped each other endways, forming a built-up 
bow kept in position by the retaining walls. 
As can be imagined, the walls had to be of great 
strength to resist the thrust. _ These wooden 
supports were afterwards replaced by iron 
girders. A great deal was thought of King’s 
Cross when it was built. It was said that “ it 
wore a magnificent appearance” and presented 
“a vista of extraordinary effect.” 

King’s Cross station was, of coufse, the 
London terminal of the East Coast route to 
Scotland. In 1873 the first sleeping-car in Great 
Britain appeared on the King’s Cross-Glasgow 
service. In 1879 the first railway dining-car 
left the station en route for Leeds provided 
with foodstuffs from the King’s Cross cellars. 
In 1888 the station was the starting point for the 
expresses of the east coast companies in their 
race against those of the west coast to Edin- 
burgh. The year 1894 saw the installation in 
the tunnels outside the station of the first British 
“ track circuit.” The east and west coast routes 
were again in conflict over the Scottish traffic 
in 1895 with the advent of the 5223 miles race 
to Aberdeen, the longest railway race ever 
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likely to take place in these islands. Before a 
truce was patched King’s Cross witnessed the 
departure of an express which cut down the 
original timing to Aberdeen of 11h 35 min 
to a mere 8h 40min—a throughout speed of 
over 60 m.p.h., despite the fact that engines 
were changed at six points en route! In 
1921 the first restaurant car in the world to 
be fitted with an electric kitchen left King’s 
Cross on a Leeds express ; the year 1927 saw a 
new world’s record in non-stop train running 
set up by the 9.50 a.m. from King’s Cross, 
which covered the 2684 miles non-stop to New- 
castle ; in May, 1928, this record was broken 
by ‘The Flying Scotsman,” which from then 
until 1948, with the exception of the years 1940- 
1947, made a world’s record non-stop run, 
during the summer months, between King’s 
Cross and Edinburgh—a distance of 393 miles. 
On September 30, 1935, King’s Cross witnessed 
the start of the regular working of Britain’s 
first streamlined train, the “Silver Jubilee,” 
between London and Newcastle. The new 
train covered the 232-3 miles between London 
and Darlington at an average speed of 70-4 
m.p.h. in both directions, the first railway run 
in the world of over 200 miles in length to be 
booked non-stop at over 70 m.p.h. for the whole 
distance. On July 5, 1937, King’s Cross saw 
the introduction of another streamlined train, 
“The Coronation,” which brought London 
and Edinburgh, 393 miles apart, within six hours 
of each other by rail for the first time. Yet a 
third streamlined train service was introduced 
on September 27th of the same year, namely, 
the ‘‘ West Riding Limited,’”’ between London, 
Leeds and Bradford. These streamlined services 
were, however, discontinued on the outbreak of 
war. In the summer service of 1949, “* The 
Capitals Limited’? was introduced and com- 
menced running on May 23rd of that year. 
This train took the place of ‘* The Flying Scots- 
man” on the non-stop run between King’s 
Cross and Edinburgh and was, this year, timed 
to complete the down journey in 7h 6 min 
and the up journey in 7 h 7 min, giving average 
speeds of 55-35 and 55-:2:m.p.h., respectively. 
To mark the centenary of the station an 
exhibition has been arranged in the Mail 
Depot and Milk Yard, Cheney Road, alongside 
the station. It will be open until to-morrow. 
The exhibits are almost solely concerned with 
the old Great Northern Railway and, as far as 
rolling stock is concerned, with stock that 
operated out of King’s Cross station. In the 
Mail Depot there are arranged numerous 
models, documents, drawings, photographs, 
tickets, books, &c., a complete model railway, 
loaned by the Gainsborough Model Railway 
Society, a demonstration of colour light three- 
aspect signalling, and many other objects. The 
drawings in particular have gained the attention 
of railway enthusiasts. For many of them 
have never been out of the Doncaster works 
before and they show details of famous Ivatt 
and Gresley locomotives and of various kinds 
of rolling stock. An interesting exhibit is 
the original railway ticket printing machine 
invented by Thomas Edmondson, of Manchester. 
There is even an old beam pumping engine 
from the motive power depot at Hitchin. The 
whole makes up a really fascinating display of 
railway records from which railway enthusiasts 
have found it difficult to drag themselves away. 
In the Milk Yard full-scale exhibits are on 
view. A third-class corridor coach built in 1898 
can be compared with a modern British Rail- 
ways standard counterpart. A restaurant and 
kitchen car of 1906—the finest on the line at the 
time—can similarly be seen close to a British 
Railways kitchen car. Upon standards of com- 
fort the older car is certainly at no disadvantage 
in comparison with the best modern cars. But 
electric cooking has made a vast. difference: in 
the kitchens. Three locomotives on view illus- 
trate progress in express passenger engine 
design since 1870. These three, “* Stirling” No. 1, 
designed by Patrick Stirling, with 8ft. drivers, 
and built in 1870, G.N.R. “ Atlantic ” No. 251, 
designed by H. A. Ivatt, and Gresley’s “* Pacific ”’ 
locomotive, ‘‘ Mallard,” the holder of the 
world’s record speed for steam traction of 126 
m.p.h., illustrate the successive types that have 
drawn crack expresses out of King’s Cross over 
a period of eighty years. 
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Air-Sea Crash Rescue Tender 


g Bend high-speed air-sea rescue launches have 
been completed recently by Vosper, Ltd., 
Portsmouth, and last week, at the invitation of 
the Ministry of Supply, we paid a visit to Ports- 
mouth to witness a demonstration of the per- 
formance of the craft in carrying out the duties 
for which they have been designed. The demon- 
stration included the smothering of a fire by 
foam equipment, the rescue of airmen from 
a dinghy by means of a scrambling net and the 
portable davit and high-speed trials which 
illustrated the excellent manceuvrability of the 
boats and the ease with which they may be 
handled. The tenders have been built primarily 
for rescue purposes and specifically for rescuing 
survivors from flying-boats, marine craft or 
from the water, for isolating and putting out fires 
in flying-boats and small craft and forsalvage work 


on waterlogged hulls of flying-boats or marine 
craft. The photographs reproduced herewith 
show the launch with its monitors in action. 


GENERAL DESCRIPTION 


Each craft has a high chine hull form and has a 
length overall of 46ft by 12ft 6in moulded beam 
and a depth moulded of 5ft 54in, while the 
draught aft is approximately 3ft 6in and the 
height above the water line is 8ft. Of wooden 
construction, the framing is of birch ply and the 
skin and deck are of double diagonal mahogany 
planking with calico laid between the two layers 
of planking. Bulkheads divide the hull ‘into five 
compartments and those adjoining the engine- 
room and forepeak are water-tight. The deck 
forward has reverse sheer and the deck is raised 
over the engine-room sick bay and fore cabin 
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to give reasonable head-room, while an open 
cockpit aft provides space for the stowage of 
rescue equipment and for operations. For 
operating at night a searchlight is mounted on 
the wheelhouse roof and for fire-fighting 
two 34in monitors are mounted, one on the top 
of the engine-room casing and the other on the 
roof of the sick bay. 

Starting from forward, the launch is arranged 
with a forepeak fitted as a cable locker, through 
which the forward samson post is carried down 
and stepped on the stem. Immediately aft of 
the fore peak water-tight bulkhead is a toilet, 
which is at the forward end of space occupied 
by the galley and wireless recess, access to which 
is from the wheelhouse and on the starboard 
side. The wheelhouse has a raised floor and 
the helmsman’s position is on the centre line 
with windows giving a clear view all around 
and with a Kent clear view screen fitted in the 
forward window. 

A ladder gives access from the deck to the 
sick bay, which can accommodate ten patients 
and has settee pattern seats built in to port and 
starboard. An opening in the forward bulkhead 
leads to the wheelhouse, while the roof of the 
wheelhouse and that of the sick bay are heat 
insulated with “‘ Isoflex.”” Further aft is the 
engine-room, which is bounded by water-tight 
bulkheads and has a gas-tight compartment at 
the forward end containing the fuel tank. A 
hinged hatch in the aft end to starboard of the 
coach roof forms the engine-room entrance 
and there is an emergency exit at the forward 
end to port. A flat over the after peak forms the 
cockpit, which has foam compound tanks 
fitted along port and starboard sides and is 
equipped with a towing hook. The after peak, 
besides containing the rudder tillers, provides 
space for battery stowage. 

Steering is by a car-pattern wheel, which is 
connected by a chain drive to rods passing along 
the port side to a positive cam design steering 
box. This is linked to the tillers, which are 
fitted to twin rudders, having a maximum helm 
angle of 35 deg., cast in one piece in nickel 
aluminium bronze and housed in bearings and 
glands of similar metal. 

A fresh water tank of 10 gallons capacity 
is fitted under the wheelhouse flat and the 
bilge system consists of strum boxes, in the 
various compartments, with suction pipes led 
to a valve chest in the engine-room connected 
to a hand-operated diaphragm pattern pump. 
There is also a gear power bilge pump driven by 
the auxiliary generating set. Both natural 
and forced ventilation is provided, while for 
fire protection the exterior timber has been 
fire-proofed, wherever possible by the “* Pyro- 
lith ’’ process, and fire-resisting paint has been 
used. 


RESCUE SERVICES 


As already mentioned, the rescue aspect of 
the work of this craft is of primary importance 
and the equipment is devised to facilitate the 
rescue operations ; to limit the area of a fire 
and to blanket an area of fire on the sea for the 
passage of survivors. A full complement of 
crash rescue equipment is carried, including 
tools, line-throwing rockets and a portable deck 
davit with winch. 

The main fire-fighting equipment consists of 
two 34in hand-operated dual-purpose monitors, 
suitable for use with foam or water and each 
capable of operating through 360 deg. in the 
horizontal plane and 90 deg. in the vertical. 
A rotary vane foam pump by Sun Engineering 
(Richmond) Ltd., serves the monitors ; it is loca- 
ted on the centre line and chain driven by a Ford 
“*'V.8 ” engine, seen in our illustration, through a 
standard Ford clutch and gearbox of which only 
second and third gears can be engaged. For 
pumping water second gear is used to drive the 
pump at 500 r.p.m. and deliver 500/600 gallons 
per minute, while with third gear engaged the 
pump is driven at 1800 r.p.m. and can deliver 
foam at 2250/2500 gallons per minute. The 
foam compound is stored in the cockpit in two 
50-gallon tanks, joined by a balancing pipe, 
and the sea-water feed line to the pump has a 
branch connection in the cockpit for use during 
salvage pumping operations. The spring- 
loaded towing hook, which is mounted just 
abaft the engine-room casing, is’ designed for 
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towing a flying-boat and has. an overload 
release of 10,000 Ib. The tender has exerted a 
pull of 2-75 tons on trial. 


ENGINE-ROOM 


The tender is driven at a maximum speed of 
28-8 knots by two ‘“* Meteorite” Mk. 203 
petrol engines fitted with “‘ Mathway” gearboxes 
and driving, at engine speed, three-bladed 
propellers carried on Monel metal shafts sup- 
ported by single-strut propeller brackets of 
nickel aluminium bronze, fitted with rubber 
bearings. Each engine has eight cylinders 
of 5-4in bore by 6in stroke, in two banks 
of four cylinders set at 60 deg., and is rated 
to develop 375 b.h.p. at 2400 r.p.m., using 80 
octane fuel. 

Both engines are of the same handing and 
each is mounted together with its gearbox on 
resilient mountings on two fore and aft rails, 
the forward end of which carry the combined 
oil and water cooler, lubricating oil service 
tank and filters. The assembly forms a “* Meteo- 
rite’’ marine unit and can be handled as a 
complete power unit. Engine cooling is*by an 
enclosed fresh water circuit controlled by 
thermostat. There is a combined oil and water 
cooler at the forward end of the unit and this 
is cooled by sea-water circulated by an engine- 
driven pump. The sea-water after leaving the 
cooler passes through the exhaust jacketing 
and is injected into the exhaust pipes. These 
are of heavy gauge copper and water-jacketed 
in the engine-room and are fitted with flexible 
expansion joints near the aft bulkhead and at 
the cylinder exhaust outlet. 

The engine is of dry sump pattern and the 
lubricating oil is circulated by a gear pattern 
pressure and twin scavenge pumps, high pressure 
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oil being delivered to. the main and Lig eng 
bearings and low pressure oil to the valve gear 
and auxiliary drives. To ensure rapid avajj. 
ability the engines are fitted with the P| 
cartridge starting system. A carburettor having 
a flame trap to each air intake is fitted i each 
bank of cylinders and two magnetos ar> sup. 
plied, each having internal air cooling piped 
from the carburettor intakes. 

The gearbox is mounted on the engine 
wheelcase and engages the flywheel through 
a driving plate having Silentbloc mountings, 
The drive is taken through a pair of spiral 
crown wheels and three planetary pirions 
of a differential gear, each crown heel 
being attached toa multi-plate clutch and the 
second crown wheel being splined to the maip 
shaft. This assembly is mounted in a gearcase 
to which is attached the drum of an internally 
expanding brake. The control of the two clutches 
is interconnected and they are engaged for 
“ahead” drive, thus locking the assembly 
and turning the main shaft. For “ astern” 
drive the clutches are disengaged and the brake 
applied, and the gearcase is held stationary, caus. 
ing the crown wheels to revolve on the pinions 
and reversing the direction of the output drive, 
The gearbox is hydraulically operated, by remote 
or local control, and the hydraulic supply is 
provided by an oil pump mounted on the engine 
wheelcase. Engagement of the forward clutches 
or reverse brake is only possible when the throttle 
is closed and the engine idling so that crash 
engagement is not possible. 

There is one main fuel tank of 270 gallons 
capacity, two reserve lubricating oil tanks, 
each holding 7 gallons. The auxiliaries include a 
288W, 32V generating set driven by a J.A.P, 
petrol engine, which also drives the bilge pump 
through a vee belt. 


A Dry Dock on the North East Coast 


No. II—{ Concluded from page 495, October 10th ) 


Reconstruction at the yard of T. W. Greenwell and Co., Ltd., at Sunderland, has 
involved the building of a large dry dock, the lengthening of a second dry dock, and 
the extension of the fitting-out quay by 210ft. The new dry dock has a length of 


675ft and can dock 32,000-ton tankers. 


r the earlier part of this article mention was 
made of the restricted site available for the 
new No. 1 graving dock. There was little space 


available to incorporate conventional mitre 
gates or to provide a suitable berth for the 
mooring of a floating caisson. Consequently a 
** box ”’ falling leaf gate was chosen as the best 
method of closing the dock. Following the 
usual practice, the gate is semi-buoyant and is 
divided into three sections by watertight com- 
partments. The upper section between “A” 
and “‘ D” decks is open on the pressure side to 
the rise and fall of the tide, with numerous free 
flooding ports; the centre portion between 
“D” and “ F” decks is watertight and used as 
an air chamber, whilst the lower portion between 
*““F” and “G” decks is the ballast chamber, 
controlled by flooding valves in order that water 
may be excluded and the gate made fully buoyant 
to enable it to be floated out for painting or 
repair, as necessary. 

The gate is of all-welded steel construction, 
weighing approximately 190 tons, being 91ft 
long overall, 6ft 6in in beam, and approximately 
32ft in depth. Unlike the original conception of 
the “‘ box ”’ gate, there is no horizontal heelpost, 
nor is timber used for effecting the watertight 
seal. In lieu of the normal horizontal and 
vertical bearing timbers, the bearing surfaces, 
both along the sill and in the vertical at each end 
of the gate, are made of a heavy steel section, so 
designed as to take the pressure of the gate 
against the meeting faces in the masonry. To 
ensure watertightness when the gate is in the 
closed position a heavy rubber strip of dovetail 
section is inserted into machined slots in these 
steel bearing members. When the gate is closed 
the rubber strips bear on to a stainless steel plate 
of “tee” section cast into the sill and vertical 
meeting surfaces of the dock entrance, which are 
constructed in concrete, thus avoiding the use of 
granite. 


The weight of the gate is taken by two bearing 
feet, machined out of a solid piece of rolled steel 
and attached to the ends of the gate, which mate 
into two steel semicircular bearing shoes grouted 
into the masonry at each side of the dock and 
fitted with stainless steel wearing strips. Two 
of the illustrations herewith show in detail a 
bearing foot of the gate and a bearing shoe in 
position in the dock entrance ; the bearing feet 
may also be observed in the illustration giving a 
general view of the gate, whilst the fourth illus- 
tration shows the stainless steel plates along part 
of the sill and one meeting face, with the bearing 
shoe in position. 

When the open gate falls below the level of the 
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sill it rests on two blocks cast in the specially 
prepared dock apron (the longitudinal section on 
page 494 shows one of these blocks). To avoid the 
possibility of debris falling between the clapping 
sill and the pointing sill, hinged flaps are secured 
to the lower strakes of the gate, which slide over 
the dock bottom in the way of the sill as the gate 
moves from one position to another. At each 
side of the gate these flaps move in the small 
quarter-circular rebates in the concrete of the 
dock wall, which may be observed in the illus- 
trations. 

The gate is opened or closed by a steel wire 
rope anchored to the dock coping on one side 
of the entrance and rove around the gate through 
sheaves and thence to an operating winch in the 
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coupling. In addition, a foot operated brake 
is provided for emergency purposes. 


No. 2 Dock AND THE FittiInG OuT QUAY 


Apart from the construction of No. 1 dry 
dock, the reconstruction work at T. W. Green- 
well and Co., Ltd.’s yard also included the 
lengthening of No. 2 dock by 50ft. A green- 
heart sluice paddle operating between granite 
faces had also to be constructed in the drainage 
culvert similar to the one mentioned above for 
No. 1 dock, the main difference in this case 
being that the operating cylinder is situated in 
the pump house, and the dock wall below the 
pump house had to be cut out to accommodate it. 
The work was carried out without interfering 
with the docking prog- 
ramme ; this was facili- 
tated by one ship being 
docked for repairs over a 
nies period of five months. 

J The side walls and arch 
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Cross Section of Extension of Fitting Out Quay 


coping at the opposite side of the entrance. The 
geared winch drum is driven by a 65 h.p. squirrel- 
cage non-reversing electric motor through two 
scoop-controlled fluid couplings, one for each 
direction. A single control lever with a neutral 
Position controls both couplings. Movement of 
this lever from neutral in one direction engages 
the large fluid coupling to raise the gate, whilst 
movement of the lever in the opposite direction 
engages the small fluid coupling to operate the 
winch at the start of the lowering movement, the 
lowering speed of the gate thereafter being con- 
trolled by the amount of fluid in the large 
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berthing accommodation 
for the larger ships to 
be docked, the fitting out 
quay was extended by 
210ft. This extension was 


“a reinforced concrete 


structure, built on 177 
reinforced concrete piles, 
and shown in cross sec- 
tion in the illustration 
herewith. The piles were 
l6in by 16in, 15in by 
15in, and 14in by 14in, 





Y with lengths varying 
between 70ft and 77ft 
6in. They were slung by 
a-three-point suspension 
and driven to a set of 
lin to ten blows of a 4-ton hammer drop- 
ping 3ft. The design included the provision 
of eighteen swinging fenders, one between 
each beat of piles, and each weighing 17 tons. 
They were hung by chains secured to steel 
brackets bolted to horizontal and transverse 
walings between the piles; secured to each 
concrete block were timbers and rubbing pieces. 
The blocks were cast in position, the weight being 
taken by tie bolts from the walings while the 
concrete was curing ; they were lowered into 
position. by chain lifting tackles. The cross 
section of the fitting out quay gives a good idea of 
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the design of the fenders. Surface repairs were 
also carried out on the face of the old fitting out 
quay and a system of fixed timber fenders ‘and 
rubbing strips was fitted. 





The consulting engineers responsible for the 
reconstruction work at T. W. Greenwell and Co., 
Ltd.’s yard, which has been described in this 
article, were Sir William Halcrow and Partners. 









South Bearing of Dock Gate 


The No. 2 dock, which was built about twenty- 
five years ago, was designed by Mr. N. G. 
Gedye, and he also made a start with some pre- 
liminary designs for the present project ; on his 
death, however, the work was taken over by the 
consultants named above. The main con- 
tractors for all of this work were the Demolition 
and Construction Company, Ltd. The box 





North Entrance Wall of Dock 


gate of No. 1 dock was designed and built by 
Vickers-Armstrongs, Ltd., but its design was 
modified at the owner’s request to include some 
features taken from a previous design by Sir 
William Arrol and Co., Ltd.; the latter firm 
supplied the gate operating machinery. The 
cost of the entire reconstruction was of the order 
of half a million pounds. 





Price oF Zinc.—The Ministry of Materials has 
announced that as from October 9th, the price of good 
ordinary brand zinc has been decreased from £122 to 
£118 per ton delivered consumers’ works. Premiums 
for higher grades remain unchanged. 
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Transport and Productivity 


By CHRISTOPHER T. BRUNNER 
No. I 


The presidential address to the Institute of Transport, from which extracts 
are here reprinted, was presented by Mr. Brunner last Monday. Mr. Brunner is a 
director and general manager of Shell-Mex and B.P., Ltd., and his address is out- 
svokenly critical of the failure of this country to devote sufficient capital to the 
improvement of its roads, railways, docks and airports. 


THE CONTRIBUTION OF TRANSPORT TO PRO- 
DUCTIVITY IN THE BRITISH ECONOMY 


rz would be unfair and untrue to suggest that 
those responsible for our economic policy 
are unaware either of the need for greater indus- 
trial productivity or of the close link between 
this and capital expenditure by industry. It 
would, however, be neither unfair nor untrue to 
suggest that their approach has lacked vision 
and that they have regarded industry as being 
in the main restricted to manufacturing industry, 
mining, building and power stations. There has 
certainly been no admission of transport to its 
proper place as an essential element of British 
industry, accounting for no small part of the 
total cost of every article produced. 

A very important piece of work by Mr. E. 
Rudd, of the Road Research Laboratory, recently 
presented as a paper to the Royal Statistical 
Society, established that inland transport, exclud- 
ing dock charges and warehousing of all kinds, 
accounted in 1950 for no less than £1600 million, 
or 14 per cent of the total value of all goods and 
services produced in Great Britain. This, of 
course, includes the movement of raw materials 
to the factories as well as the transport of finished 
products. Of this sum, £775 million related to 
the transport of goods and £825 million to the 
transport of people. 

There is a tendency sometimes to think of the 
transport of people as something unproductive, 
or at any rate as of little industrial significance ; 
this, of course, is wrong. Goods would not be 
produced if those producing them could not be 
carried to the points where their labour’ was 
necessary. Transport is in the nature of a 
process or a series of processes in industrial 
production ; the constant need is at all times to 
keep the transport unit, be it lorry, ship or train, 
moving—and moving fast. Any improvement in 
productivity which can be secured by modernising 
the capital equipment of transport is just as 
desirable as improvements in the productivity 
of other industrial processes which can be 
obtained by the provision of better capital equip- 
ment. The only logical yardstick is to compare 
capital expenditure on transport with capital 
expenditure on other industrial processes and to 
favour the expenditure which gives the greater 
return on the investment. 

The burden of complaint is that in Britain 
to-day capital expenditure for industry and trans- 
port receives far too small a share of the national 
income if the economic objective is to increase 
industrial productivity. Of the industrial capital 
expenditure which is undertaken, the proportion 
devoted to transport is much smaller than would 
be justified if the aim were to obtain the maximum 
productivity possible from a given amount of 
capital expenditure. Under present conditions, 
virtually all capital expenditure is subject to 
official control, in that licences are required both 
from the point of view of finance for schemes of 
any magnitude and also from that of miaterials 
such as steel and cement. Transport is even 
more subject to official control than are most 
other sectors of the economy because of the 
Government’s special interest in those very 
important parts of it which are nationalised, 
while the roads themselves have for the most 
part always béen a public responsibility. The 
problem of securing an adequate capital expendi- 
ture on transport is therefore one which, in the 
main, must be solved at Government level. 

The total labour force employed in inland 
transport is in the region of 1,950,000, which 
compares with 8,600,000 in manufacturing 
industry and 875,000 in mining and quarrying ; 
these figures are sufficient to show that the target 
for greater productivity offered by the transport 
industry is impressive. It is relevant also that 


the transport industry, including transport not 
undertaken for hire or reward, has been tending 
during the past twenty or thirty years to employ 
an increasing proportion of the working popula- 
tion ; the reductions in labour requirements 
due to such improvements in productivity as 
have been achieved have been very much more 
than offset by an expanding demand for transport 
services. Developments during the last genera- 
tion, more particularly in road transport, have 
stimulated a great dispersion of population and 
industry away from the congested centres of our 
cities, and, in general, greater dispersion calls for 
more transport. 

Present Scope and Future Trend of Transport 
Services.—Before dealing with ways in which 
productivity can be increased, a general per- 
spective is needed of the present scope and 
future trend of the several branches of the trans- 
port industry. If I may again quote from Mr. 
Rudd’s excellent paper, the current total expendi- 
ture on inland transport, which is a very rough 
yardstick of use, is divided as to 76 per cent road, 
22 percent rail and 2 per cent inland and coastal 
water traffic and air. For the purpose of this 
comparison, gas, water and electricity mains and 
oil pipe-lines are excluded. Forms of transport 
which, because they are of relatively recent 
origin, have a rapid rate of technical improve- 
ment, such as mechanised road transport and 
air, not unnaturally look for an expanding 
sphere of activity, partly at the expense, at any 
rate proportionately, of the older forms of trans- 
port, such as rail and water. Co-ordination, if 
it means anything, must imply an orderly process 
under which forms of transport with a high rate 
of technical progress expand, while those with 
a low rate of progress correspondingly contract 
their spheres of usefulness. The problem can 
easily be seen if a specific case is quoted. If the 
sterling cost to an oil company per ton-mile 
of moving oil by road, rail and water be taken 
as 100 in 1929, the corresponding costs in 1952 
are 100, 170 and 180. Not unnaturally, the 
tendency must be for an increasing proportion 
of the total traffic to be carried by the instrument 
which has relatively been most successful in 
keeping down its costs, or, put in another way, 
has improved its productivity per man-hour at a 
faster rate than the others. 

It would be sound business policy to give a 
high priority in the matter of capital expenditure 
to forms of transport which are showing rapid 
technical progress, as likely to give the best 
return on the investment, provided this did not 
throw the pattern of the whole too much out 
of balance. It would also be in the interests of 
greater productivity to allow those forms of 
transport to contract which have a slow rate of 
technical improvement with the prospect of a 
diminishing share of the traffic ; they should be 
encouraged to shed their least remunerative 
activities and to concentrate their capital expendi- 
ture on the modernisation of their most remunera- 
tive services, i.e. those with inherent advantages 
which are likely to continue to be required for 
the foreseeable future. 

Main Requirements for Increasing Productivity 
in Transport.—On the general question of 
increasing productivity in transport four con- 
siderations are indicated. The first is that the 
Government should pursue policies calculated 
to lead to the spending of a greater proportion 
of the national income than at present on capital 
goods for industry, i.e. on equipment designed to 
increase productivity ; the second is that the 
transport industry as a whole: needs, in the 
interests of greater national productivity, a 
bigger proportion of the nation’s total industrial 
capital expenditure than it at present receives, 
and can justify this because it can offer 4 better 
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return on the investment than can most rivaj 
claimants ; the third is that the allocation of 
capital expenditure within the transport industry 
should be based on the relative profitability of 
different projects ; great profitability should 
command a high priority, and the fourth is that 
without the fullest and most intelligent co-opera. 
tion in the task of increasing productivity vy the 
men and women employed in transport, whether 
in managerial or in other capacities, the e:‘ect of 
any increased capital expenditure will be n: \lified, 


(To be continued) 





Loughborough College 


As a result of representations from the 
Leicestershire Local Education Authority, the 
Minister of Education has decided to relicve the 
Authority of responsibility for maintaining 
the engineering and science departments of 
Loughborough College and to organise them as 
a separate establishment maintained principally 
by grant from the Exchequer. Loughborough 
College is widely known for the training of engi- 
neers, and its students are drawn from all parts 
of the United Kingdom and from abroad. The 
cost of tuition and residence has, however, risen 
rapidly during the past few years, and the Local 
Education Authority has found that the increasing 
burden on the Leicestershire ratepayers could 
no longer be justified in view of the small number 
of Leicestershire students in attendance—about 
fifty out of a total of over 800. The Authority 
therefore asked the Minister to assume financial 
responsibility for the science and engineering 
departments on the ground that the student 
membership was national rather than local in 
character. In view of the exceptional circum- 
stances the Minister acceded to the request, the 
Local Education Authority agreeing to make an 
annual grant of £15,000 per annum towards the 
cost of the College. The new College will be 
known as the Institute of Technology, Lough- 
borough College, and the Minister has set up a 
governing body to control it under the chairman- 
ship of Sir Harold West, managing director of 
Newton, Chambers and Co., Ltd., Sheffield. 
The governing body is composed of nominees of 
the Engineering and Allied Employers Federa- 
tion, the General Council of the Trades Union 
Congress, the Institutions of Civil, Mechanical, 
Electrical, Production and Chemical Engineers, 
the Aeronautical Society, Nottingham Uni- 
versity,’ Association of Technical Institutions, 
Leicestershire Local Education Authority, and 
the Minister of Education. Arrangements have 
been made by the Local Education Authority to 
transfer to the governors the buildings and equip- 
ment used by the science and engineering depart- 
ments, together with a large new building in the 
course of construction, and a number of 
hostels. The teaching and other staff have also 
transferred to the service of the new governing 
body, which became responsible for the Institute 
of Technology from September 1, 1952. 





The Series 3 *‘ Comet ”’ Aircraft 


THE series 3 “‘ Comet,” which is now in an 
advanced stage of design, will be an enlarged ver- 
sion of the original configuration. In this respect, 
the maker points out, development is a con- 
tinuous and cumulative process as the outcome 
of close liaison with the operator, and the value 
of the six years of work already put into the 
“* Comet ” project cannot be over emphasised. 

The series 3 “* Comet” will have an all-up 
weight of about 145,000 Ib. The four engines 
will be a civil version of the Rolls-Royce ‘* Avon ” 
axial flow jet turbine, giving 9000 Ib static thrust, 
and the cruising speed will be at least 500 m.p.h. 
Interior accommodation will provide alternative 
seating arrangements for up to fifty-eight first- 
class passengers or for up to seventy-eight 
tourist-class passengers. 

The practical stage length, taking into account 
fuel reserves for climb, descent, headwinds, 
stand-off and diversions, will be about 60 per 
cent greater than that of the Series 1 ‘“‘ Comet” 
and the specific cost of operation will be appre- 
ciably lower. The series 3 development air- 
craft is expected to fly in 1954 and the first pro- 
duction aircraft should appear late in 1956. 
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Southern Region Colour Light 
Signalling 


In our issue of November 17, 1950, we described the installation of colour light 
signalling between Bricklayers Arms and Norwood Junction on the Southern 
Region lines from London Bridge. Here, the extension of this system to the line 
hetween Battersea Park and Selhurst on the Victoria to East Croydon line is 


described. 


HE installation here described forms the 
second stage of a scheme for replacing 
existing semaphore signalling by colour light 
signalling in the areas Battersea Park to Coulsdon 
North on the Victoria-Brighton line and Brick- 
layers Arms to Croydon on the London Bridge- 
Brighton line (Fig. 1), and thus to provide the 
links with existing installations to give continuous 
colour light signalling from London to Brighton. 
The whole scheme is estimated to cost about 
£2,000,000. There will be, in all, eleven new 
all-electric signal boxes, of which thrée were 
brought into use in the first stage, and continuous 
track circuiting. 

Stage IL of this scheme, from Battersea Park 
to Selhurst, on the Victoria to Brighton lines, 
was brought into service last Sunday, October 
12th, when eleven signal boxes between Battersea 
Park and Streatham Common, containing 499 
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Fig. 1—Central Section Colour Light Signalling 
Scheme 


levers, were abolished. In their place there 
are three new all-electric signal boxes, totalling 
225 levers, also 39 automatic sections, the whole 
covering 14} route-miles and 46 track-miles. 
The new signal boxes are Clapham Junction 
“B” (103 levers), Balham (forty-three levers), 
and Streatham Junction (seventy-nine levers). 
Included in the signal boxes are relay and accu- 
mulator rooms, stores rooms and maintenance 
staff accommodation as required. Equipment 
associated with the main signalling supply 
system is also housed at the new signal boxes. 
The existing manually-worked Selhurst signal 
box will be retained until the introduction of 
Stage III, and the existing manually-worked 
signal box at Thornton Heath will be retained 
permanently, although it will normally be used 
for shunting movements only, and switched out 
the rest of the time, the running signals then 
working automatically. 

In the whole of the Stage II area there are 
125 colour light signals of the multiple aspect 
long-range type, and twenty junction indicators. 
The signal spacing provides for a 2} minute head- 
way for following stopping trains. Lightweight 
signal bridges were designed and erected by the 





Civil Engineer, Southern Region. Tubular 
steel straight posts, with gallery, were designed 
by contractors to the Signal and Telecommunica- 
tions Engineer’s requirements and erected by his 
staff. There are forty-three floodlit disc-type 
shunting signals, solenoid operated, and there 
are 103 point machines, mostly operated from 
120V accumulator batteries at the three new 
signal boxes. Telephones connected to separate 


circuits are provided at all automatic and most 
controlled signals, giving train crews direct com- 
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munication with the signal box concerned. There 
are 239 condenser-fed track circuits, single and 
double rail, incorporating 290 impedance bonds. 
Track relays are, as far as possible, located in 
the signal box relay rooms, local controller 
rooms, or the apparatus cases of automatic 
signal locations. e 

The cable route is, almost throughout, surface 
concrete troughing, of which there is approxi- 
mately 20 miles. Signalling cables are multi- 
core V.I.R. lead sheathed, the number of con- 


‘ductors varying from ten to forty. There are 


1000 core-miles of signalling cable, 250 pair- 
miles of telephone cable, dry-core lead sheathed 
and S.W. armoured, and 12 miles of oil impreg- 
nated paper-insulated lead-sheathed S.W. 
armoured twin feeder cables for 480V and 110V 
distribution. 

At signal boxes the lever frames will be 
miniature-type individual levers with all-electric 
interlocking, each lever being fitted with two lock 
magnets, one for interlocking purposes and the 
other for track and indication locking. All 
signal levers are fitted with back or normal 
indication locks, but front or normal selection 





Fig. 2—New Clapham Junction ‘‘ B ” Signal Box 





Fig. 3—Interior of New Clapham Junction “‘B ”’ Signal Box 
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Fig. 4—Interior of Old Clapham Junction ‘‘ B ’’ Signal Box 


locks are not provided. Normal and reverse 
track locks are fitted to each point lever. Behind 
each signal lever is repeated in miniature lights 
all aspects of the signal it controls, that is, red, 
one or two yellows or green. Running and shunt 
signals also have an “F” light indication 
behind the lever, which, when illuminated, tells 
the signalman that the signal can be cleared by 
reversing the lever. Behind each point lever is 
an illuminated ““N” or “R,” indicating the 
position of the points it controls. Behind the 
lever frame is a large illuminated diagram of the 
area controlled by the signal box, showing all 
signals, points and track circuits, together with 
their identification numbers and letters. When 
a train occupies any track circuit, its presence 
is indicated in the illuminated diagram, so that 
signalmen are continuously aware of the position 
and movement of trains. 

Magazine train describers are provided between 
all signal boxes. These enable signalmen, 
merely by pressing an appropriate button, to 
advise adjacent signal boxes of the next train, its 
class and destination, there being an instrument 
at the “ receiving” signal box with descriptions 
corresponding to those on the instrument at 
the “sending” signal box. The receiving 
instrument indicates the first, second and third 
trains, the indication automatically stepping up 
one as each first train is cancelled on passing the 
signal box. There are eighteen sending and 
twenty-four receiving instruments, together with 
associated equipment. 

The relay rooms house main transformers, 
fuses, rectifiers and all the control apparatus on 
which depends the safe operation of the system. 
The main signalling supply at each signal box 
is 480V into the relay room, from the mechanical 
and electrical engineer’s portion of the signal 
box. Local distribution is at 110V, but all 
automatic signal and other major locations are 
fed at 480V. The controlling relays, of which 
there are 760 in the various rooms are on steel 
racks conveniently placed for observation, 
testing and changing. The fuse and cable ter- 
mination panels, also of steel, are up to 24ft 
long, and each fuse panel carries 500 to 700 
fuses. A total of 150 miles of flameproof wire 
have been used in the signal boxes and relay 
rooms. 

One of the three new signal boxes, which were 
designed and constructed by the Civil Engineer, 
Southern Region, to the requirements of the 
Signal and Telecommunications department, is 
illustrated in Figs. 2 and 3. Fig. 4 shows the 
interior of the old signal box, now replaced. 

The whole of the signalling installation has 
been designed and carried out by the Signal and 
Telecommunications Engineer’s department. 

Stage III, in the Norwood-Selhurst-East 


Croydon triangle, is planned to be brought 
into use in 1954, and will link Stages I and II. 
The last stage will be from East Croydon to 
Purley, and will provide the last link with 
existing colour light signalling at Coulsdon North. 
This should be completed during 1955. 


CONTRACTORS 


The contractors for this work were Siemens and 
General Electric Railway Signal Company, Ltd ; 
Westinghouse Brake and Signal Company, Ltd ; 
Siemens Bros. and Co., Ltd ; Alton Battery Company, 
Ltd; Tubewrights, Ltd; W.R. Sykes Interlocking 
Signal Company, Ltd; Johnson and Phillips, Ltd ; 
General Electric Company, Ltd; W. T. Glover and 
Co., Ltd; Siemens Electric Lamps and Supplies 
Company, Ltd; British Insulated Callender’s Cable 
Company, Ltd; W. T. Henleys Telegraph Works, Ltd; 
Edison-Swan Cables, Ltd ; Caffin and Co., Ltd. 





The German Institution of Dock 
and Harbour Authorities 


THERE was a large attendance at the twenty- 
first annual general meeting of the Hafenbau- 
technische Gesellschaft E.V., of Dalmannstrasse | 
Hamburg IT, which this year was held in Duis- 
burg, from September 25th to 27th. Thursday, 
September 25th, was devoted to visits to adjoining 
steel works, collieries and copper works. The 
crane works, excavator works and _ general 
machine shops of “‘ Demag,’ in Duisburg and 
Dusseldorf were also open for inspection. The 
same evening an informal dinner took place at 
the Duisburger Hof. 

The main meeting was held in the Stadt 
Theatre, Duisburg, and the visitors were warmly 
welcomed by the Oberburgermeister, and Dr. 
Franz Meyer, the Minister for the North Rhine 
and Westphalia. 


The President, Professor Dr.-Ing. Agatz 


- (President of the Bremen Harbour Authority), 


then addressed the meeting, and expressed the 
pleasure of the members of the Institution in 
holding their meeting in Duisburg, one of 
Germany’s most important inland ports. 

The first paper was read by Ministerial Director 
for Trade and Transport, Dip.-Ing. Brandt, of 
Dusseldorf, who took as his subject “‘ Mass 
Transport of the Basic Industries, and its 
Importance for the Rhine Westphalia District.” 
Harbour Director Dip.-Ing. Bumm, of Duisburg, 
then dealt with ‘The Erosion of the Lower 
Rhine, and Its Influence on the Rhine Harbours.” 

The third paper was presented by Oberbaurat 
Dr.-Ing. G. Krauss, of Hamburg, who took as 
his subject, “The Importance of Container 
Transport for Seaports and Inland Harbours.” 

In the afternoon, the reading of papers was 
resumed, and Harbour Director Bumm intro- 
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duced a paper by Regierungsbaurat ! inke, of 
Duisburg, on “* The Lowering of the Mariento; 
Sluice in Duisburg.” Various reports ‘rom the 
special committees appointed by the Institution 
were then read and discussed. They ir luded q 
review of such subjects as quay and harboy 
wall construction, storage and unloadin:. spaces 
types of motors and current requirenents of 
harbour cranes, and the economy and numbe; 
of wire ropes for harbour cranes. The u ‘loading 
of goods from railways in seaports anc: inland 
harbours was also dealt with. 

On Friday evening, September 26th, the annual 
dinner of the Institution took place in t!ic Duis. 
burger Hof. 

On Saturday, September 27th, the lasi day of 
the meeting, a trip on the Rhine was arianged, 
and the Duisburg and Ruhrort Harbou's were 
inspected. 





Hand Operated Bending Rolls 


AN addition to the “ Besco ” range of bending 
rollers, made by F. J. Edwards, Ltd., 359-36). 
Euston Road, London, N.W.1, is illustrated here. 
with. The machine is made either with fixed 
rolls or with a swing out lower roll. The frames 
are fabricated from steel channel section and 
well braced with steel tie bars. 

Two of the three bright steel rollers are pro- 
vided with grooves of various widths to take 


Hand Operated Bending Rolls 


previously wired sheets. On the slip roll model, 
the bottom roll swings out to permit the removal 
of completed cylinders, and a special swivel 
bearing secures this roll in the working position 
by a single movement of a short lever. Screws 
control both the back roll for various diameters, 
and the top front roll for pressure. The front 
rolls grip the material and the required diameter 
is obtained by progressively passing ‘the sheet 
through several times. The gears are fully pro- 
tected by sheet metal guards. Both types of 
machine are manufactured in five sizes. 





Repair of a Cast Iron Bridge Girder 


AN interesting repair of a cast iron girder ina 
bridge carrying a busy road over a railway 
was recently carried out successfully by British 
Railways, London Midland Region. The bridge 
is of two spans, one of 27ft lin over the up 
and down main lines, and one of 17ft 8in over 
a loop line at Northwich Station. It is 25ft 
wide between parapets and has a 5ft Sin wide 
footpath on one side. The superstructure of 
each span consists of seven cast iron girders at 
4ft 6in centres with brick jack arches between 
them. The girders are of cast iron, hog-backed, 
and with bottom flanges bowed in plan. They 
have cast stiffeners at intervals, with one occur- 
ring at the centre. 

One of the girders in the larger span was 
found to have a fractured bottom flange. The 
fracture was about tin wide and was close to the 
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centre Stiffener. After road traffic had been 
restricted to one half of the bridge in order to 
relieve the defective girder of live load, excava- 
tion was started in the roadway in an attempt 
to ascertain whether the fracture could be traced 
in the top flange. This was found to be imprac- 
ticable owing to the presence of a nest of nine 
Post Office cables in steel tubes embedded in 
concrete, which lay immediately over the girder 
and adjoining jack arches. 

Detailed examination revealed that the girder 
had a sag of about lin, but there were no appre- 
ciable cracks to be found in the jack arches. 
It seemed certain that the fracture extended 
right through the section of the girder and that 
it had been prevented from falling by the com- 
bined action of the jack arches and surrounding 
packing. Some relief of live load had also, 
no doubt, been afforded by the distributing effect 
of the Post Office cable tubes. While in all 
probability the girder would have remained as 
it was without appreciable worsening for some 
considerable time under dead load conditions, 
it was important to restore the full road width 
to traffic quickly, which meant that some tem- 
porary strengthening was necessary until the 
bridge could be reconstructed. 

The normal course would have been to replace 
the defective girder, but the cost of such a 
repair would have been heavy. The only alter- 
native method which seemed to offer substantial 
advantages was to restore the live load carrying 
capacity of the girder by introducing a com- 
pressive force in the bottom flange, by stretching 
high tensile steel bars between suitable anchor- 
ages attached to each end of the girder. Although 
it was realised that the theoretical problem 
was not capable of precise solution, it. was 
considered that there was a reasonable chance 
of success, and it was decided to proceed on 
these lines. 

It was evident that the dead load previously 
carried by the girder had been transferred to the 
jack arches and surrounding material and it 
was, therefore, clear that the high tensile steel 
bars would have to be sufficient to induce a 
compressive force high enough to take both 
dead and live loads. Four high tensile steel 
bars 1fin diameter were placed with their hori- 
zontal centre-lines 2in from the underside of the 
bottom flange, two bars on each side of the girder. 
The bars were each jacked to 45 tons and after 
the nuts had been tightened the residual load 
in each bar was 42 tons, thus inducing a com- 
pressive force in the girder of 168 tons. Under 
this eccentrically applied load, assuming a homo- 
geneous section, which would be a reasonable 
assumption if the fracture closed completely, 
the compressive stress in the cast iron would 
be well below the usually accepted safe limit 
under dead load plus Ministry of Transport 
live load. The fracture did in fact appear to 
close, but it could not be established that it 
closed completely. Therefore it would be 
reasonable to assume that the compressive stress 
in the cast iron under certain conditions of load- 
ing may be high, it is pointed out ;. but it seemed 
unlikely that it would reach unduly high 
values, since some assistance would be offered 
by the jack arches and backing material. More- 
over, the calculated extension of the bars under 
the jacking load, after making allowance for 
elastic shortening of the girder and steel head- 
stocks plus 4in for the width of the fracture, 
was checked and found to be correct within 
ordinary measurable limits. 

The bars were connected at each end to stiff 
welded steel headstocks bearing against the 
“closed ’’- ends of the cast iron girder. The 
headstocks were placed in position from the 
top without disturbing the cable tubes, and the 
bars were threaded through the headstocks 
from under the bridge. The bars were delivered 
to the site by road, in two lengths, and coupled 
together at site before erection. The jacking 
operation was carried out from one end in two 
stages, the two inner bars being jacked simul- 
taneously and then the two outer bars. 

It was considered advisable to build a small 
access chamber around each headstock to allow 
the anchorages to be inspected and adjustments 
made if necessary. Although the high tensile 
steel rods are somewhat more resistant to cor- 
rosion than mild steel, they are in a vulnerable 
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position and are subjected to engine blast. They 
were, therefore, wrapped and coated with a 
bitumen compound. 

The work was carried out under the direction 
of the bridge assistant to the civil engineer of the 
London Midland Region of British Railways, 
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and the full width of the roadway was restored 
to traffic one month after the discovery of the 
fracture. Interference with rail traffic was 
limited to one period of six hours, complete 
possession of the up and down lines on a Sunday, 
and one period of four hours on a week-day. 


Work of The U.S. Atomic Energy 
Commission 


Te twelfth bi-annual report to Congress 
of the U.S. Atomic Energy Commission 
reviews those major developments of the past 
six months in the atomic energy programme 
which, under existing security restrictions, may 
be publicly reported. While the schedules of 
production from existing facilities and of research 
and development work were maintained, the 
building of new facilities accelerated until by 
the middle of the year almost 3 per cent of the 
American construction labour force was engaged 
on atomic energy construction projects. The 
Congress, in the Supplemental Appropriation 
Act signed by the President on July 15th, approved 
a further expansion of atomic energy production 
capacity which will eventually add plant valued 
at 3,500,000,000 dollars to the atomic energy 
facilities of the United States. 


RAW MATERIALS 


Several of the existing ore processing 
plants on the Colorado Plateau enlarged their 
facilities during the first half of 1952 and further 
expansion was planned. This area continues to 
be the most favourable geologically for the 
occurrence of uranium in the United States. 
The intensive exploration has resulted in an 
extension of the uranium-producing areas of 
the Colorado Plateau into surrounding, pre- 
viously unproductive areas—primarily the Navajo 
Indian Reservation of Arizona and the Grants 
area in New Mexico. In addition to the Colo- 
rado Plateau, broad reconnaissance has revealed 
several regions which offer possibilities as pro- 
duction areas. In the Black Hills of South 
Dakota, occurrences of uranium ore are receiv- 
ing further detailed investigation by the A.E.C. 
A number of private companies are also actively 
exploring this area. 

More than 1,000,000ft of drilling was accomp- 
lished during the year ending June 30, 1952, 
while approximately 1,500,000ft of drilling is 
planned for the fiscal year 1953. Private mining 
interests also are increasing their drilling pro- 
grammes. Loans totalling over 475,000 dollars 


’ were approved in the past six months by the U.S. 


Defense Minerals Exploration Administration for 
exploration and development at fourteen uran- 
ium mines in the West. Much of the exploration 
under these loans is being done underground 
and consists of drifting, cross-cutting, raising 
and diamond drilling from underground sta- 
tions. An improved drill-hole logging device, 
developed by the New York Operations Office 
of the Commission, now provides a faster and 
more accurate means of obtaining data on the 
radio-activity in drill holes. The instrument 
uses a scintillation counter, and can distinguish 
between gamma rays of varying energies. In 
this work the new device has been found to be 
superior to those using Geiger-Mueller tubes. 
Scintillation counter detectors have also been 
developed for use in airborne radioactivity sur- 
veying. The applicable phases of the aero- 
magnetic surveying technique have been com- 
bined with certain other refinements in methods 
and equipment to develop a new technique of 
airborne radioactivity surveying. During the 
year ending June 30th about 22,500 miles of 
reconnaissance flying was done on the Colorado 
Plateau and for the 1953 fiscal year approxi- 
mately 50,000 miles of flying are planned. 
About one-third of this will be carried on simul- 
taneously with aeromagnetic surveying from the 
same aircraft. Indications of radio-activity 
found thus will then be checked by field parties. 


MILITARY APPLICATION 


A large part of the total national effort 
in the atomic energy field continued to be 





directed to the military aspects of atomic energy. 
Production of atomic weapons proceeded steadily. 
Research in a variety of subjects continued to 
yield new developments applicable to weapons ; 
work continued on the application of these 
improvements to the design of specific weapon 
models to meet the various needs of the Armed 
Forces. Construction of several new facilities 
for weapons work progressed satisfactorily. 

Another series of nuclear detonations for 
test purposes was conducted at the Nevada 
Proving Ground in April, May and June, 1952. 
The Commission made arrangements for one of 
the detonations in April to be observed by 
Federal, State and Territorial civil defence 
officials and representatives of the Press, radio 
and television services from a point within the 
bounds of the Nevada reservation. The Depart- 
ment of Defense and the Atomic Energy Com- 
mission worked together closely in conducting 
these tests. The Armed Forces took advantage 
of several detonations in this series for addi- 
tional instruction of personnel in the effects 
of atomic explosions, for simulated combat 
manceuvres, and to continue various studies in 
which they have an interest. . 


REACTOR DEVELOPMENT 


In the period covered by the report 
the most powerful research reactor for testing 
possible materials for reactors of new design 
was completed. Two smaller reactors, first 
announced during the past spring, are now 
giving valuable service, and two more are under 
construction. One of the reactors being built 
is the first in the United States not owned by 
the Federal ‘Government. 

The construction of the ‘‘ Materials Testing 
Reactor” was completed at the National 
Reactor Testing Station in Idaho early in 1952. 
Tests followed ; the reactor became critical on 
March 31st and in May was operated at full 
power. The first public information regarding 
the “‘ Low Intensity Test Reactor” at the Oak 
Ridge National Laboratory was released by the 
Commission during the spring. LITR, as the 
reactor is designated, was adapted from the 
mechanical and nuclear mock-up that was used 
in the design of the Materials Testing Reactor 
and in the training of M.T.R. operators. The 
modification was accomplished by increasing 
power, by adding research facilities and concrete 
block shielding, and by enclosing both the 
reactor and facilities in a temporary building. 
LITR has been in operation since the autumn 
of 1951. It is not intended to be a permanent 
installation. 

Information about another low power research 
reactor at the Oak Ridge Laboratory was also 
released during the first half of 1952. This 
reactor went into operation early in 1951. 
It is the central unit of the “‘ Bulk Shield Test 
Facility,” which is used for experiments to aid 
development of improved radiation shields. 
The facility is generally referred to as the “* swim- 
ming pool,” since a pool of water 20ft wide, 
20ft deep and 40ft long, constitutes a 130,000 
gallon liquid shield in which the reactor can be 
moved about and radiation measurements made 
at any point. 

At the end of June the concrete shielding had 
been poured and the building was being con- 
structed for the first American reactor not 
owned by the A.E.C. It is known as the Raleigh 
Research Reactor, and is being built by the 
Consolidated Universities of North Carolina 
at the North Carolina State College at Raleigh. 
The total cost of about 500,000 dollars for the 
reactor, the auxiliary equipment and the building 
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with “hot” laboratories and classrooms is 
being met by the University with the help of a 
grant from the Burlington Mills Foundation. 
The reactor is of the homogeneous kind, generally 
similar to the Water Boiler Reactor at the Los 
Alamos Scientific Laboratory. It will have a 
maximum power of 10kW. The Universities are 
negotiating with the A.E.C. for the loan of 
uranium 235 for use as fuel. The loading of the 
reactor with fuel is expected to begin early in 
1953. 

The keel plate for the first nuclear powered 
submarine, the U.S.S. “ Nautilus,” in which 
the second version of the Submarine Thermal 
Reactor and power plant will be installed,- was 
laid at Groton, Connecticut, on June 14th. 
Work continued at the National Reactor Testing 
Station on construction of the prototype reactor. 
This reactor power plant is being assembled in a 
section of a submarine hull, where it will be given 
thorough tests. The Westinghouse Electric 
Corporation, as the main contractor, is develop- 
ing the Submarine Thermal Reactor plants 
jointly with the Argonne National Laboratory, 
and the Electric Boat Division of the General 
Dynamics Corporation is building the sub- 
marine hull for the U.S. Navy. The construc- 
tion of a land-based prototype of the Submarine 
Intermediate Reactor and its power plant was 
started by the General Electric Company at 
West Milton, N.Y., about 18 miles north of 
Schenectady. The reactor and other equip- 
ment handling liquid metal coolant will be 
housed in a spherical steel building 225ft in 
diameter, similar to structures widely used in 
the petroleum and chemical industries. This 
building will provide protection in addition to 
the many safety controls of the reactor itself. 
Design and development work by the Aircraft 
Gas Turbine Department of the General Electric 
Company toward aircraft propulsion by nuclear 
power has also progressed during the last six 
months. 

The first series of industrial surveys of reactor 
technology by firms interested in the possibility 
of entering the “reactor business” was com- 
pleted, and the A.E.C. has now entered a 
joint programme of research and development 
with two of the firms. Final reports were 
received from the four industrial groups that 
have been surveying reactor technology in 
search of ways for industrial firms to have a 
larger share in developing, building, and operat- 
ing reactors and nuclear power plants. In 
April the Commission issued a public invitation 
to business organisations interested in taking 
part in a second series of surveys. Discussions 
are in progress with a number of companies 
which expressed interest. The Dow Chemical 
and Detroit Edison Companies were the first 
pair to submit a report on the original surveys. 
The Dow-Detroit Edison report proposed jointly 
financed research and development regarding 
the feasibility of a particular kind of dual- 
purpose reactor for producing both fissionable 
material and electric power. The Commission 
accepted the substance of this proposal in April ; 
details of a letter of agreement are being nego- 
tiated. The reports of the other groups were 
received in May and June and are being studied. 
The investigations proposed by Dow-Detroit 
Edison are in keeping with the long-range 
reactor programme of the Commission and will 
intensify the approach to improved reactors 
along the lines of the design selected. Most 
of the work by the two companies will be carried 
on in their own laboratories, while the research 
sponsored by the A.E.C. will be conducted in 
national laboratories. 


PHYSICAL RESEARCH 


For the conduct of both applied and basic 
research, the Atomic Energy Commission sup- 
ports major research and development centres 
where the buildings and equipment are partially 
or wholly financed by the A.E.C. and where 
appropriate costs are reimbursed to the university 
or industrial contractor operators. A large part 
of the fundamental research of the atomic 
energy programme is carried on by individual 
researchers in universities, private research 
institutions and industrial organisations. These 
projects usually are financed partially by the con- 
tracting institution and partially by the A.E.C. 


THE ENGINEER 


The availability of long lengths of uniform 
quartz fibres of any desired diameter and of a 
newly developed quartz-spring winding machine 
at the Mound Laboratory of the A.E.C. has led 
to the production of quartz spirals of very 
uniform quality in a wide range of fibre and coil 
diameters and lengths.. The fibre diameters used 
for spirals range from 75 to 400 microns, the coil 
diameters range from 5mm to 30mm and can be 
made with up to 200 turns in a 6in length. These 
helical quartz-fibre springs have proven useful for 
weight or force measurements in closed systems 
containing reacting atmospheres or solutions. 
At the Mound Laboratory they are being used to 
make precise measurements of minute differences 
of weights of various radio-active solutions over 
wide ranges of pressure and composition. 

With regard to particle accelerators, three 
acclerators financed by the A.E.C. began operat- 
ing during the period under review. Further- 
more, the 60in cyclotron manufactured by the 
Collins Radio Company for the Argonne 
National Laboratory was completed, assembled 
and tested. This machine accelerates deuterons 
to an energy of 22MeV. 

The cosmotron at the Brookhaven National 
Laboratory, which was described and illustrated 
in THE ENGINEER of September 12th, accelerated 
protons to 2300MeV, in a performance test on 
June 10,1952. This is the highest energy to which 
fundamental particles are known to have been 
accelerated by man. Operation at this high energy 
level must be continued before positive scientific 
results can be expected. The completion of the 
cosmotron makes possible the investigation of 
nuclear phenomena at energies ranging up to 
several times those heretofore attainable in the 
laboratory. Testing and adjustment will continue 
in the expectation that proton energies up to 
3000MeV will be achieved in the near future. 
The 18in cyclotron at Brookhaven is undergoing 
testing and is expected to be in operation soon. 
This machine is designed to accelerate protons 
and deuterons to approximately 3MeV. Proton 
beam currents have been accelerated to 440MeV 
with the synchro-cyclotron at the Carnegie 
Institute of Technology and mesons have been 
successfully produced. In the University of 
Chicago synchro-cyclotron carbon ions have 
been accelerated to 1100MeV. The linear 
accelerator at Yale University is being used for 
the development and operation of a high resolu- 
tion neutron time-of-flight velocity selector. 


BIOLOGY AND MEDICINE 


The experimental data developed during 
the past six months have given additional 
strength to the A.E.C. programme of safeguarding 
health from radiation hazards. [Illustrative of 
the manner in which experimental data can be 
put to practical use are the techniques used by 
the Commission’s network of monitoring teams 
and fall-out collection stations to assure the 
protection of health and property during conti- 
nent-wide weapons tests. The fall-out of minute 
radio-active particles from the resulting atomic 
cloud is a phenomenon peculiar to atomic 
detonations. Most of the fall-out occurs 
within the vicinity of the target area, and to 
assure the safety of operating personnel, radio- 
logical safety teams have been established as an 
integral part of the test organisation. The teams 
participate directly in the planning of the tests 
and commence an extensive and intricate monitor- 
ing operation immediately after a weapon is 
detonated. Atomic weapons are not detonated 
unless conditions are such that radiological 
safety can be assured. Some radio-active 
particles are picked up by wind currents and 
deposited throughout the country. To detect 
and measure these radio-active particles an 
extensive network of monitoring teams and fall- 
out collection stations has been organised. This 
monitoring system of the A.E.C. has the re- 
sponsibility for monitoring and measuring radio 
activity throughout the United States during test 
operations. Within the 200-mile area of the 
Nevada Proving Ground radiation is monitored 
by teams of the test organisation, which report 
directly to the test director. Outside the 200- 
mile radius a network of fixed sample collecting 
stations and mobile monitoring teams are under 
the direction of the Health and Safety Division 
of the A.E.C. New York Operations Office. The 
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mobile monitoring teams operate generaily be. 
tween 200 and 500 miles from the test site, but the 
fall-out collecting stations are situated at sclecteq 
locations throughout the country. With the 
co-operation of the Air Force, the Civil Aero. 
nautics Authority, and the Weather Bureau the 
monitoring activities have been expanded and 
the number of participating weather stations 
increased from 50 in 1951 to 121 in 1952, 

This extensive monitoring operation, which js 
conducted before, during and after a test Series, 
has four major goals. Its primary purpose is to 
protect test personnel and the public by keeping 
a continuing and accurate check of the radiation 
which is dispersed in the air at the time of a 
nuclear detonation and is carried across the 
country by prevailing winds. The second 
important purpose is the collection of data fcr the 
evaluation of nuclear weapons effects. Thirdly, 
the collected data is used for the guidance of 
sensitive industries, such as radiation instrument 
manufacturers, to whom even minute increases 
above normal background radiation might be sig- 
nificant. Continent-wide tests of nuclear weapons 
are also providing meteorologists with a new tool 
for studying the movement of large masses of 
air at varying altitudes. A cloud even minutely 
radio-active can be traced across the country and 
its reaction to other meteorological forces thus 
recorded and ‘studied. Therefore the fourth 
major purpose of -the monitoring programme is 
to assist in the collection of data for the use of 
the Weather Bureau. The background radio- 
activity normal to any area varies geographically 
as well as from hour to hour during the day, 
The recent Continental tests caused a temporary 
average increase in radio-activity across the 
country of a magnitude no greater than the 
ordinary background radio-activity in a com- 
munity like Denver, Colorado, where the back- 
ground radiation level is ordinarily five times 
greater than that of New York or Washington, 
D.C. In isolated instances, and for short periods, 
higher levels were measured ; but in all cases 
the levels of radiation were far below those 
considered to be of public health significance, 
It can be stated categorically that at no time in 
any part of the country outside of the controlled 
area has radiation from continent-wide tests 
been harmful to humans, animals or crops. 

Within an hour after an atomic weapon has 
been detonated, airborne members of the test 
organisation begin to make measurements over 
the immediate vicinity of ground zero. Shortly 
thereafter monitoring teams in jeeps enter the 
test area to carry out a more detailed survey. 
A few hours later, aircraft are dispatched to 
sample and track the cloud and to survey the 
terrain. Some of the aircraft equipped with 
sample collecting boxes attached to the wings 
circle through the radio-active cloud and out as 
far as 600 miles to make sure that commercial 
airways crossed by the cloud are safe. The 
terrain survey is carried out by aircraft flying 
about 50ft above the ground. Attached to the 
outside of these aircraft is a 6ft long tube through 
which samples are drawn into an ion chamber. 
This instrument can differentiate between 
activity on the surface of the ground and that in 
the air at the level of the aircraft, thus making 
possitle measurements of both. Several hours 
after an atomic explosion, members of the six 
mobile teams are flown in aircraft provided by 
the Air Force to places within the 200 to 500 
miles radius of the test site, directly in the path 
predicted for the radio-active cloud. These 
teams are equipped with suction devices, which, 
by drawing air through a filter paper, cause dust 
particles to be deposited on the paper. Samples 
are collected continuously for periods of from 
twenty minutes to two hours during the forty- 
eight hours after the explosion and are spot 
checked in the field with a Geiger counter to 
determine general radiation levels in the area. 
The filter papers are then flown to the New York 
Operations Office laboratory for more specific 
measuring and analysis. 





DunkirK Rermnery.—On October 9th, Monsieur 
Louvel, the French Minister of Industry and Commerce, 
opened the new oil refinery at Dunkirk. This plant, 
which has an annual capacity of 2,000,000 tons, is 
owned by the Société Generale des Huiles de Petrole 
B.P. .an associate of the Anglo-Iranian Oil Company. 
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Engineering and Shipbuilding Wages 

On Wednesday of last week there was another 
meeting between representatives of the Engineer- 
ing and Allied Employers’ National Federation, 
the Confederation of Shipbuilding and Engineer- 
ing Unions and officers of the Ministry of 
Labour, on the subject of wage claims. Claims 
for substantial increases in wages submitted 
by the Confederation to the engineering and 
shipbuilding employers were rejected some 
weeks ago, and although the engineering and 
shipbuilding employers subsequently expressed 
their willingness that the matter should go to 
arbitration, the unions refused to agree to 
that course. Officials of the Ministry of Labour 
have met representatives of both sides several 
times since the rejection of the claims. Mean- 
while the executive committee of the Confedera- 
tion of Shipbuilding and Engineering Unions 
had decided that a ban on overtime and restric- 
tion on piecework should operate from October 
2th as a protest against the rejection of the 
claims. 

A statement issued after last Wednesday’s 
meeting at the Ministry of Labour said that 
“the whole matter was reviewed, particularly 
in the light of the national interest and having 
regard to the importance of the industry to 
the economy of the country.” The represen- 
tatives of the Engineering and Allied Employers’ 
National Federation stated that their council 
was prepared to advise that the, negotiating 
committee should enter into negotiations with 
the Confederation of Shipbuilding and Engineer- 
ing Unions “ untrammelled by an instruction 
that no increase should be conceded in any 
circumstances.” The union representatives, 
on their part, said that in consideration of the 
employers’ proposal to seek powers to negotiate, 
the Confederation’s executive was prepared 
not to operate the ban on piecework and over- 
time on October 20th. A joint meeting of 
representatives of both sides has been arranged 
for Tuesday next, October 2Ist. 


Employment and Unemployment 


The Ministry of Labour’s latest report on the 
employment situation in Great Britain says 
that in August the working population increased 
by 82,000 to a total of 23,401,000 (16,016,000 
men and 7,385,000 women). - The increase 
reflects the large intake of school-leavers into 
employment which normally occurs in August. 

The number of people in civil employment 
at the end of August was 22,195,000, or 66,000 
more than at the end of July. Of that total, 
4,172,000 were at work in the basic industries, 
the principal addition in those industries in 
August being a seasonal one in agriculture. 
The number of people employed in coal mining 
increased by 1000 to 721,000. In the first eight 
months of this year there was a net gain of 
23,000 in mining manpower. All the manu- 
facturing industry groups added to their labour 
forces during August, the total number employed 
in manufacturing being 8,569,000. In the 
engineering, metal goods and precision instru- 
ments group there was an increase of 5000, 
bringing the number employed to 2,560,000. 
This figure, however, was 26,000 lower than 
that returned at the end of last year. The 
number of people employed in the vehicle build- 
ing industry increased by 7000 to 1,086,000 
and at the end of August was greater than at any 
time this year. 

Unemployment figures issued by the Ministry 
relate to September 15th, when 389,620 people 
were registered as out of work, compared with 
403,574 on August 11th. The September figure 
includes 63,107 who were described as ‘“‘ tem- 
porarily stopped.” The report also says that, in 
the week ended August 30th, about 182,000 
operatives in the manufacturing industries were 
on short time, losing sixteen and a half hours 
each on the average; on the other hand, 
1,129,000 operatives were working, on an aver- 
age, eight hours’ overtime. 

Speaking at the annual conference of the 
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Institute of Personnel Management last Friday, 
the Minister of Labour, Sir Walter Monckton, 
Q.C., said that it seemed likely that the man- 
power shortage would increase steadily for the 
next ten years. There was no possibility of 
resources being available to meet the demand 
for workers in industry and the professions. 
Sir Walter admitted that there had been some 
unemployment in different parts of the country 
this year, and commented that increased pro- 
ductivity was necessary in order to remedy the 
country’s economic position. The only lasting 
solution, he added, was a substantial increase in 
exports, which was primarily a task for industry. 


Britain’s Overseas Trade 


At the beginning of this week the Board 
of Trade issued some provisional figures con- 
cerning the United Kingdom’s export and 
import business in September. The value of 
exports of United Kingdom goods for the month 
was £186,200,000, compared with £180,800,000 
in August. As, however, there were twenty-six 
working days in September, compared with 
twenty-five in August, the figures indicate a fall 
of 1 per cent between the two months in the 
daily rate of export. During the third quarter 
of this year the monthly average value of exports 
was £191,500,000, compared with £224,400,000 
in the first half of the year. 

Imports into the United Kingdom in Sep- 
tember were valued at £238,400,000, which 
brought the monthly average for the third 
quarter to £262,300,000. The Board of Trade 
says that, over the nine months January to 
September, the average monthly value of 
imports was 8 per cent lower than the average 
for the whole of last year. Re-exports in Sep- 
tember were valued at £8,500,000, so that the 
excess of imports (c.i.f.) over total exports 
(f.0.b.) was £43,700,000, compared with a 
monthly average of £72,500,000 over the first 
three quarters of this year. 

The Board of Trade has also given some 
details of United Kingdom trade with the 
sterling and non-sterling areas in July and 
August. Exports from this country to the 
sterling area in that period were at a monthly 
rate of £91,300,000, compared with a rate of 
£100,300,000 in the second quarter and a rate of 
£115,200,000 in the first quarter of the year. 
The rate of imports from the sterling area in 
July and August was 3 per cent lower than the 
average for the first half of the year. 


Iron and Steel Prices 


The Minister of Supply has made an Order— 
the Iron and Steel Prices (No. 3) Order, 1952— 
increasing the maximum prices of certain descrip- 
tions of pig iron and reducing the maximum 
price of certain steel tubes. The Order became 
effective on October 13th. 

In an explanatory note, the Ministry of Supply 
has referred to the practice of the steel industry 
to import iron ore from overseas in bulk through 
the B.I.S.C. (Ore), Ltd., which acts collectively 
on behalf of the iron and steel companies. Since 
1950 this imported ore has been resold to con- 
sumers at prices which have not been raised 
despite the increases in world ore prices and 
in freight charges. The resulting deficiency 
has been recovered by a voluntary levy paid 
by steelmakers—whether they use home or 
imported ore—in proportion to the tonnage 
of steel they produce. This levy is reckoned as 
a production cost and is reflected in current 
steel prices. The arrangement has created, of 
course, an artificially low price for imported 
iron ore, and the new Order will enable pig 
iron makers to be charged prices for imported 
ore more nearly approaching the true cost of 
purchase and transport. The effect will be to 
increase the production cost of certain iron 
castings which are, for the most part, not sub- 
ject to price control. On the other hand the 
increased price which steelmakers will now 
have to pay for pig iron will be offset by a 
decrease in the tonnage levy on steel produc- 


tion, so that no increase in steel prices will be 
necessary. In fact, the maximum prices of most 
descriptions of hot finished steel tubes are being 
reduced. 

Some examples of the increased pig iron 
prices per ton are shown below, the old prices 
being given in parentheses: basic pig iron, 
£13 19s, (£12 10s.) ; hematite pig iron, £16 2s. 
(£13 11s. 6d.); low phosphorus foundry pig 
(other than Staffordshire), £16 8s. (£13 17s. 6d.) ; 
Scotch foundry pig iron, £15 19s. 6d. 
(£14 4s. 6d.); cylinder and refined iron, 
£17 14s. 6d. (£17 4s. 6d.); refined malleable 
pig iron, £18 14s. 6d. (£17 14s. 6d.); cold 
blast pig iron (over 3-5 per cent carbon), 
£19 6s. 6d. (£18 17s.). There is no change in 
the prices of other qualities of cold blast or 
foundry and forge pig iron. Price reductions of 
hot finished steel tubes are between 28s. and 
33s. a ton for butt welded gas list tubes, and 
between {f0s. and 25s. a ton, according to 
quality, for hot finished seamless and lap welded 
tubes over 6gin outside diameter. 


Steel Output 


Last week the Minister of Supply, Mr. Duncan 
Sandys, visited Trostre to open the new tin- 
plate mills of the Steel Company of Wales, Ltd. 
A description of the mills was printed in our 
issues of September 26th, October 3rd and 10th. 

In the course of his speech at the opening 
ceremony, Mr. Sandys said that Wales was 
to-day playing an ever bigger part in Britain’s 
steel industry. The production of crude steel 
in South Wales and Monmouthshire had 
increased from an annual rate of 2,500,000 tons 
in pre-war years to its present annual rate of 
over 3,500,000 tons. Mr. Sandys went on to 
explain that the main cause of the steel shortage 
which this country had suffered in the last 
two years was the falling-off of scrap deliveries 
from abroad. But, he added, with the new 
blast furnaces which were coming into opera- 
tion, thefe were increasing quantities of pig iron 
becoming available. 

Pig iron production, Mr. Sandys stated, was 
at present running at an annual rate 1,000,000 
tons greater than a year ago. As a result, there 
were good prospects that steel output this year 
would be over 16,000,000 ingot tons and that 
next year it would be still higher. He felt it 
could safely be said that, provided there were 
no unexpected difficulties over raw materials, 
Britain’s steel production in 1953 would beat 
the previous record of 16,250,000 tons by a 
substantial margin. 


Coal Output 


The latest report by the Ministry of Fuel 
and Power on the coal situation shows that 
last week’s output amounted to 4,574,300 tons, 
which was made up of 4,298,300 tons from 
the deep mines and 276,000 tons from open- 
cast workings. In the comparable week of last 
year coal output was 4,532,100 tons. In the 
first forty-one completed weeks of this year, 


production amounted to 175,861,700 tons, 


compared with 173,640,000 tons in the corres- 
ponding period of last year. Production from 
the deep mines so far this year is about 2,000,000 
tons ahead of the comparable figure for 1951. 

In the week ended October 4th the number 
of men on colliery books was 719,300, of whom 
296,500 were face workers. In the course of 
the last twelve months the number of face 
workers has increased by 10,400. The per- 
centage of voluntary absenteeism (6 per cent) 
in the week ended October 4th was much the 
same as in the comparable week of last year, 
as was output per manshift at the face (3-15 
tons). Inland coal consumption in the week 
ended October 4th was 3,881,000 tons, and 
329,000 tons were taken up by exports and 
bunkers, making the total consumption for the 
week 4,210,000 tons. Distributed coal stocks 
on October 4th amounted to 18,878,000 tons, 
compared with 16,159,000 tons on October 6, 
1951. 
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Notes and Memoranda 


Rail and Road 


LIGHTING OF PEDESTRIAN CROSSINGS.—The Ministry 
of Transport has issued recently a circular containing 
advice to local authorities in the United Kingdom on 
lighting the beacons of pedestrian crossings. The 
circular indicates that they should be lit by day as well 
as by night with flashing lights and that normally the 
beacons at each crossing should flash together. The 
Ministry have sent with the circular a technical speci- 
fication, drawn up by a Working Party of engineers 
appointed by the local authorities’ associations, in 
which suggestions are made on the apparatus which 
will be needed for electric supplies. Another one 
for gas will be available in a few days. Manufac- 
turers may obtain copies of these specifications from the 
Ministry. 


Air and Water 


O_p Pupits’ AssociaTion.—The fifth annual dinner 
of the Thornycroft Old Pupils’ Association was held 
recently in London. Sir John E. Thornycroft, K.B.E., 
presided over the gathering of some fifty ex-pupils, and 
the guest of the evening was Sir Harold Fortescue 

annery, .. M.B.E., the Prime Warden of the 
Worshipful Company of Shipwrights. 

Airways OPERATING AND TRAFFIC STATISTICS, APRIL, 
1952.—-In April, 1952, British European Airways flew 
over 25 million passenger miles and carried more than 
92,000 passengers. The seat miles available were 
i to nearly 41 million and the revenue passenger 
load factor achieved was 61 per cent. British Overseas 
Airways Corporation’s total revenue traffic exceeded 8} 
million short ton miles at an overall revenue load factor 
of 64 per cent. Well over 18,000 passengers were carried, 
the passenger load factor improving to 64. per cent. 
Over 56,000,000 passenger miles were flown. Conse- 

uent upon internal accounting changes in the Corpora- 
tion, the statistics given for B.O.A.C. relate to the period 
April Ist to 26th, and not to the calendar month. 


RETIREMENT OF CUNARD COMMODORE.—On Tuesday 
of last week Commodore G. E. Cove, C.B.E., Master 
of the “ Queen Elizabeth” and Commodore of the 
Cunard fleet, retired after completing forty-seven years 
at sea. He was born in 1889 and first went to sea in 
1905, joining the Cunard Company in 1914 and serving 
in various capacities during the ensuing years. His 
first command was the “ Britannic” in 1943, followed 
by the “ Aquitania” and the “ Mauretania,” and in 
1946 he was appointed to the “Queen Mary.” He 
finally transferred to the “ Queen Elizabeth” in 1950 
and in the same year was appointed Commodore of 
the fieet. Two years later he was awarded the C.B.E. 
in the Birthday Honours List. Captain H. Grattridge, 
O.B.E., who joined the Cunard Company in 1914 
and has been in command of the “ oe Mary ” 
since 1950, succeeds Commodore Cove as Commodore 
of the fleet. 


British Liquip Fuet TuRBINE STARTER.—Arrange- 
ments have been completed for the manufacture under 
licence by the Hamilton Standard Division of the 
United Aircraft Corporation, Windsor Locks, Con- 
necticut, of the new liquid fuel turbine starter developed 
by the Plessey Company, Ltd., Ilford, Essex. This 
starter is the first liquid fuel design successfully to 
utilise a mono-propellant. The starter is claimed to 
possess several distinct advantages over other types. 
Among the advantages of a liquid fuel starter is the 
reduction in flying weight as compared to a cartridge 
starter of equivalent power, and the fact that the number 
of starts is limited solely by the size of the fuel storage 
tank, which may be installed in any convenient position. 
The fuel delivery is by electric pump and electric ignition 
is provided. The entire starting cycle is completed from 
the cockpit, having been automatically initiated from a 
single push button. Further favourable points are 
stated to be the low cost per start, ease of maintenance 
and recharging, and complete freedom from reliance on 
external sources of power. In THe ENGrneerR, December 
22, 1950, page 635, two cartridge turbo-starters were 
described. These employ the hot gases from a cartridge 
burning at roughly constant pressure, the gases being 
ducted through convergent divergent nozzles to impulse 
turbines running at very high speeds. Clutch and gearing 
systems are fitted. 


Miscellanea 

THe MELCHETT MEDAL.—At the annual dinner of the 
Institute of Fuel on October 9th, the president, Dr. 
G. E. Foxwell, presented the Melchett Medal for 1952 
to Dr. D. T. A. Townend, director-general of the British 
Coal Utilisation Research Association. The award 
has been made in recognition of Dr. Townend’s out- 
standing contributions to the science of combustion, 
particularly in the field of higher hydrocarbons. Dr. 
Townend is to deliver the Institute’s Melchett Lecture 
on Monday next, October 20th. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—The opening meeting of the new session of the Associa- 
tion of Supervising Electrical Engineers will be held 
at the Lighting Service Bureau, 2, Savoy Hill, London, 
W.C.2, on Tuesday next, October 21st, at 6.30 p.m., 
when Mr. T. G. N. Haldane, M.A., M.I.C.E., M.1.E.E., 
will introduce the new president of the Association, 
Mr. C. T. Melling, M.Sc.Tech., M.I.Mech.E., M.I.E.E., 
who will deliver his presidential address. The proceed- 
ings S the meeting will also include the presentation of 
awards. 


PROTECTIVE FINISHES FOR BRASS, BRONZE AND COPPER. 
—We have received from Metal Processes, Ltd., of 758, 
Kingsbury Road, Erdington, Birmingham, particulars 
of three new finishes the company has introduced for 
brass, bronze and copper. These finishes, it is stated, 
do not in any way alter the size or surface finish of 
articles after treatment, and, if required, the finishes may 
be lacquered. One of these finishes, known as the 
“$.G.” or steel grey process, is designed to impart a 
ane seg finish to brass, phosphor-bronze, copper, &c., 
y the simple immersion into a warmed aqueous chemical 
solution. The second or “ Blass ”’ process gives a black 
protective finish to brass, and the third or ‘* Blazic 4” 
process is used for producing a black protective finish on 
copper. 


SurraB_e CasTiING ALLOys.—We have received from 
the Birmingham Aluminium Casting (1903) Company, 
Ltd., Smethwick 40, a copy of a new publication, pre- 
pared by the company, entitled Birmal Data: 
Guide to the Selection of Suitable Casting Alloys in 
Aluminium, Magnesium and Zinc. The information 
covers trade names and relevant specification numbers 
and for each alloy the chemical composition is given with 
the main movies elements clearly indicated. Other 
data tabula includes the mechanical test require- 
ments, physical properties, typical mechanical proper- 
ties and information concerning heat treatment, while 
eneral notes refer to the application of the materials 
or guidance of the user in selecting the most suitable 
alloy for a particular purpose. 


Fire RESISTANT INSULATING BOARD.—A new buildin 
board claimed to combine a high degree of therma 
insulation together with permanent and effective resis- 
tance to spread of flame, is now being made by Celotex, 
Ltd., North Circular Road, London, N.10, for use in 
factories, housing, schools and public buildings. The 
new product—called “* Celobestos”—has a core of 
** Celotex” cane fibre insulation surfaced on one or 
both sides with asbestos. The bonding between the 
insulating core and asbestos being a fire and water- 
resistant adhesive. Tests at the Fire Research Station 
are stated to have proved that ‘“ Celobestos” fully 
meets all the requirements of the Class I spread of flame 
test. We are informed that whilst this test allows a 
very low spread of flame, there is in fact no spread of 
flame whatsoever with the new material. 


THE PROJECTILE AND ENGINEERING COMPANY, LTD.— 
To mark its jubilee, the Projectile and Engineering 
Company, Ltd., of Battersea, London, S.W., has pub- 
lished an interesting brochure entitled Fifty Years of 
Achievement. This well-known London engineering 
firm actually had its beginning as far back as 1879, 
when Mr. Claud T. Caley and his brother started manu- 
facturing dies of various kinds at Golden Lane, London, 
E.C. The works was moved to the present site at Batter- 
sea in 1887 and the manufacture of projectiles by hydrau- 
lic forging methods was developed about the same 
time. In 1902 the present company, under the title of 
Projectile Company (1902) was formed. With the 
passing years the size and scope of the works steadily 
increased, particularly during the 1914-18 and 1939-45 
wars, when practically the whole of the resources were 
concentrated on shells, bombs, &c. The brochure 
gives notes on the main products now made, which 
include motor-car chassis frames, injection moulding 
machines, wood-working machines, die-casters, moulds 
and dies, &c. 


Tue Late Mr. D. MacArtHur.—We have learned 
with regret of the death of Mr. Duncan MacArthur, 
director and general sales manager of Metropolitan- 
Vickers Electrical Company, Ltd., which occurred 
suddenly in London on October 7th. Mr. MacArthur 
had spent the whole of his business life with Metro- 
politan-Vickers, having joined the company (then the 
British Westinghouse Company) in September, 1906. 
The early y* of his career was spent in Glasgow, 
and in 1919 he became manager of the district office 
there. In 1935 Mr. MacArthur was transferred to 
London, being appointed manager of the London office. 
Mr. MacArthur was elected a director of the Metro- 
politan-Vickers Electrical Company, Ltd., in 1943, 
and in the following year he became home sales manager. 
In 1945 he was appointed general sales manager and 
also joined the board of the M.-V. Export Company, 
Ltd. In addition, Mr. MacArthur was. chairman of 
Newton Victor, Ltd., and Newton and Co., Ltd., and a 
director of Metropolitan-Vickers South Africa (Pty.), 
Ltd., Metropolitan-Vickers-G.R.S., Ltd., and Sunvic 
Controls, Ltd. 


Wuite Leap Paint Fi_m.—We saw recently two films 
on the manufacture of white lead paint; they were 
sponsored by Associated Lead Manufacturers, Ltd., 
14, Finsbury Circus, London, E.C.2. The first of these 
complementary films shows the mining of lead ore and 
the conversion of the purified pig lead into white lead. 
Two processes are shown: the old chamber process 
and the more recently developed Octagon process. 
In the chamber process a mixture of corrosive gases acted 
on strips of lead hung in a sealed brick chamber, whilst 
in the Octagon process the entire reaction takes place 
under laboratory control. The lead is brought into 
solution in acetic acid before subjecting it to the action 
of the carbon dioxide. Carbonisation is, in consequence, 
very much swifter. The film shows laboratory tests 
which demonstrate the differences in the staining resis- 
tance and oil absorption of the three grades which 
are possible with this process. It then goes on to show 
how the two commercial forms of white lead are pre- 
pared. In making dry white lead the bulk of the water 
is extracted by a rotary filter and the semi-dry paste 
fed through a steam-heated drier and disintegrating 


plant (which ensures the material is a uniformly and 
finely divided powder). When making wh: lead 
ground in oil the slurry from the carbonators is + 10 into 
pugging machines—and here demoustrates 
the affinity of white lead for linseed oil. By the aid of 
speeded-up photomicography the reason for this extra. 
ordinary affinity—the interaction of white lead particles 
with the linseed oil, resulting in the formation of lead 
soaps, is shown. The film continues with eximples 
of buildings protected by white lead, the most sirikin 
of which is the Brighton Pavilion. This was first pain 
in 1800. Before the 1952 repainting a section of the 
paint films was removed and under a microscope all 
the twenty-one paintings between 1800 and 1936 (when 
the Pavilion was previously painted) can be seen still 
bonded together and still forming a coating oi great 
protective value. The second film was solely coaverned 
with the manufacture of the proprietary white lead base 
hard gloss paint ** Magnet.” 


BRITISH INDUSTRIAL Mission TO West INbiis.—At 
the invitation of the Governments of Jamaica, Trinidad, 
British Guiana and Barbados, the Secretary of State for 
the Colonies has selected a party of British industrialists 
to undertake a mission to these territories to look into 
the possibilities of further industrial development, to 
Suggest the direction which such development might take, 
and to indicate what industries or kinds of industry 
appear suitable for establishment in the light of local 
conditions. Mr. Lincoln Steel, of Imperial Chemical 
Industries, Ltd., has agreed to serve as leader of the 
mission ; the other members being Lieut.-Col. H. E. 
Peirce, Mr. W. W. S. Robertson and Mr. L. Rose. The 
secretary will be Mr. M. A. Willis of the Colonia! Office, 
The mission will report its findings to the Governments 
of the territories concerned and to the Secretary of State 
for the Colonies. 


Personal and Business 


_ Mr. Henry F. Spencer has been appointed a managing 
director of Richard Thomas and Baldwins, Ltd. 


Mr. Lawrence W. Ropson has been appointed 
deputy chairman of Associated British Engineering, Ltd. 


Tue British Evecrricrry AUTHORITY states that its 
public relations section has been moved to the adminis- 
tration headquarters at Winsley Street, London. W.1 
(telephone, Museum 4040). 


THE GENERAL Execrric Company, Ltd., announces 
the appointment of Mr. W. Thompson, Ph.D., 
formerly assistant manager of the rectifier works at 
Witton, as manager of the company's Witton labora- 
tories. 

Mr. W. H. PILKINGTON, chairman of Pilkington 
Brothers, Ltd., has been elected deputy-president of the 
Federation of British Industries, Ltd. Mr. Pilkington is 
chairman of the Federation’s Fuel and Power Con- 
sumers’ Policy Committee. 


THe SHELL PetROLEUM Company, Lid., announces 
that Mr. J. A. G. Croxon sailed for Australia on Satur- 
day, October 11th, on the liner “* Ceramic.” He is 
expected to spend eighteen months in’ Australia on a 
special assignment with headquarters at Melbourne. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, Lid., has 
opened a new depot at 82-86, Belsize Lane, Hampstead, 

-W.3 (telephone, Hampstead 4114). The company 
has also established a sales engineering unit at Marconi 
House, Strand, W.C.2 (telephone, Temple Bar 1577, 
extension 104). 


Mr. C. B. CLapHaM, B.Sc. (Eng.), A.M.I.Mech.E., 
assistant secretary, Road Passenger Executive, has been 
transferred to London -Transport as an officer of the 
Executive, with the title of assistant to the works manager 
(buses and coaches) in the department of the chief 
mechanical engineer (road services). 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, Lid., 
announces that Mr. G. W. G. Canter, manager of the 
marine and special contracts department, is now stationed 
at the London office at 1-3, St. Paul’s Churchyard, 
E.C.4._ Mr. J. Nicholson has been appointed assistant 
manager of the department and is stationed at Trafford 
Park, Manchester. 


THe British THOmMSON-HoustON Company, Ltd., 
states that Mr. K. M. Fox, A.M.I.E.E., has been 
appointed manager of the Swansea district office, in 
succession to Mr. S. J. Clarke, who is ney sg another 
appointment in the B.T.H. organisation. r. Fox has 
been manager of the company’s Bristol office since 1949, 
in which appointment he is succeeded by Mr. K. G. 
Leach. 

Henry Meapows, Ltd., Wolverhampton, announces 
the appointment of Mr. J. E. Robinson as chief engincer, 
in succession to Mr. R. S. Crump, M -E., who is 
retiring from that position. Mr. Crump remains 4 
director of the company and will act as technical con- 
sultant. Mr. G. Wedge has been appointed technical 
adviser, Mr. E. B. Christie contracts manager, and Mr. 
A. F. Brown sales promotion manager. 


Contracts 


Tue Director of Army Contracts, War Office, has 
accepted the tender of Sir Lindsay Parkinson and Co., 
Ltd., for the construction of the first phase of a canton- 
ment comprising various buildings, roads, storm water 
and foul drainage, sewage disposal, water supply and 
services and district heating at Dekelia, near Larmaca, 
in Cyprus. It is understood that the contract amounts 
to approximately £1} million and will take two years to 
complete. 
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British Patent Specifications 
When an invention Is Se mepege abroad the name and 


address 0f the communicator 
men is not Wlustrated the specification is without drawings. 
¢ _ yirst glven Is the date of application ; the second date, 
at the ens of i wenn, is the date of publication of the 
complete spe 
Coples of specifications may be obtained at the Patent Office 
sales Branch, 15, Southampton Buildings, Chancery Lane, W.C.2. 
4s, 8d. each 


HYDRAULIC TURBINES 


678,742. April 14, 1950.—HypRauLic TuRBINEs, 
The English Electric Company, Ltd., Queen’s 
House, 28, Kingsway, London, W.C.2. (inventor: 
Paul Werner Seewer.) 

The drawing shows part of an impulse wheel 
hydraulic turbine, In the casing A the runner B is 
journalled on its shaft and carries buckets C. A 
jet of water is directed tangentially on to the buckets 
from a nozzle D controlled by a needle valve E. A 
curved duct F is arranged in the casing opposite the 
nozzle and the entrance of this duct lies in the pro- 
jected path of the water jet, and its exit is directed 
against the back of the buckets. The entrance of the 
duct is sealed by a bursting diaphragm G, which is 
so dimensioned as to withstand the action of the 
spray of water hitting it incidentally, but to be burst 
open by the portions of the jet passing unused through 
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the buckets at a predetermined overspeed, In the 
event of the diaphragm bursting, portions of the 
water are directed by the duct F against the back of 
the rotating buckets to exert. a powerful braking 
action on the runner and prevent it from attaining an 
excessive and dangerous overspeed. The runaway 
speed of an impulse type turbine, which has been 
hitherto of the order of 80 per cent of the normal 
speed, can now be reduced to 60 per cent or even 
50 per cent of the latter, whereby the excess stress in 
the runner, the buckets and the fixtures are reduced 
to 80 per cent and even 70 per cent. This design is 
stated to make it possible to build impulse wheel type 
turbines of high output (say, 140,000kW) for an 
ordinary operational speed of 300 r.p.m., instead of 
200 r.p.m., and save in first costs both of the turbine 
- > electric alternator driven by it.—September 
10, 1952. 


ELECTRICAL ENGINEERING | 


677,606. March 9, 1951.—INsSULATORS FOR HIGH 
VoLTAGE Lines, Serge Refes, 44, Boulevard Arago, 
Paris (Seine), France. 

The invention relates to a glass or porcelain 
insulator as illustrated. On the upper face of the 
insulator body A, including the groove B, a metallic 
coating C is applied. The metallic coating includes 
an under layer of silver, gold, mercury, copper or 
other suitable metal which is directly applied on the 
body either chemically or in the manner usually 
employed for silver coating or metal coating mirrors. 
This layer adheres strongly to body and is sufficiently 
porous to be able to deform by expansion or con- 
traction and to follow the corresponding deformations 
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of body. A continuous reinforcing layer of a metal 
such as copper, nickel or chromium, formed by elec- 
tro-plating, is applied. Finally the whole is covered 
with a protective layer capable of resisting the actions 
of weather, electrolysis and oxidation. This layer 
is constituted by a varnish such as enamel or a paint. 


THE ENGINEER 


The metallic coating is connected through a slack 
wire or conductor H of copper or any other suitable 
metal, with the cable which rests upon the insulator. 
—August 20, 1952. 


SEALING DEVICES 


678,804, May 10, 1951.—Om SeALs For Piston- 
Rops, George Angus and Co., Ltd., and Ernest 
Thornton Jagger, both of Angus House, 152-158, 
Westgate Road, Newcastle upon Tyne, 1. 

The invention is particularly concerned with seals 
for the piston-rods of hydraulic dampers. -As the 
drawing shows, the seal comprises a moulded rubber 
hat washer A, a fin 
spring hat washer B and a 
spiral, helical compression 
spring C. The crown 
of the washer A embraces 
and wipes the surface of a 
piston-rod D_ extending 
through the cap E of a 
working cylinder and the 
cap of a reservoir cylind- 
er G. The two cylinders 
have a common base car- 
rier, so that they are rel- 
atively fixed. The working 
cylinder end cap E fits by 
a rim flange snugly in the 
stepped mouth of the 
reservoir cylinder end cap 
to ensure coaxial align- 
ment of the two caps. To 
relieve the seal from 
the working pressure of oil 
forced upwards through 
the bore of the working cylinder end cap, oil-return 
slots H lead back into the reservoir cylinder. In the 
specification modified designs are also shown.— 
September 10, 1952. 





679,481. July 18, 1949.—Resmient PACKING RING, 
FOR SEALING A ROTATABLE SHAFT, Algemeene 
Kunstzijde Unie N.V., of 76, Velperweg, Arn- 
hem, Holland. 

As shown in the drawing, the packing ring con- 
sists of an outer portion A and an inner portion B. 
In axial cross-section the outer portion has the shape 
of a crescent. The inner diameter of the ring is 
equal to or may even be slightly larger than that 
of the shaft around which the packing is to be 
provided. Due to the tightening of the gland C 
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as shown in the upper half of the right-hand view, 
a force is exerted on one side of the packing ring, 
tending to bend its outer portion, thereby pressing 
the inner portion against the circumference around 
which the ring is applied. If at constant pressure a 
further adjustment is considered unnecessary, the 
construction of the stuffing box may be still simpler, 
as is shown in the lower half of the same view. The 
box is then provided with a collar D occupying the 
place of the gland. The ring can be accommodated 
in the chamber easily and due to the expansion 
behind the collar, the desired pressure is exerted 
on the ring. When the cooling liquid or lubricant 
is used in the space E between the upper wall of 
the packing space and the packing it can pass to 
the shaft via the openings F. The double packing 
shown may comprise more than two rings and is 
suitable for sealing two liquids on two sides of the 
shaft or for a sealing between a vacuum and a 
liquid.— September 17, 1952. 


INSTRUMENTS AND GAUGES 


678,762. May 18, 1950.—FLow _ INDICATORS, 
Measurement, Ltd., Terminal House, Grosvenor 
Gardens, London, S.W.1. (inventor: Fred 
Newitt.) 

The invention relates to indicators for indicating 
a flow of fluid through a pipe-line, and its object 
is to provide a simple device capable of giving a 
clear indication with a relatively small flow. The 
drawing shows the device, which has a metal casing A 
with an inlet B and an outlet tube C. The inlet B 
leads to a vertical tube D, the bore of which is enlarged 
at its upper open end to receive a ball E. There is an 
annular space around the tube communicating with 
the outlet tube C. This space is bounded by the 
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casing wall. It has an internal shoulder -F on 
which rests a resilient sealing washer, and a fla 

on a dome G of transparent material held firmly in 
place by a ring H screwed on to the casing wall. The 
distance between the edge of the tube D and the 
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surrounding part of the interior of the dome G is less 
than the radius of the ball, so that the ball cannot 
lodge between the tube and the dome, but must fall 
into the tube when not supported by a flow of fluid 
through the device.—September 10, 1952. 


679,503. March 9, 1950.—PressuRE GAUGES, 
Tate and Lyle, Ltd., Plantation House, Mincing 
Lane, London, E.C.3. (Inventor: Cyril David 
Chrystal.) 

The invention relates to fluid pressure gauges 
and its object is the provision of an improved 
method of and means for adjusting the range or 
sensitivity of the diaphragm relay gauge using a 
flexible diaphragm on the force balance principle. 
As the drawing indicates, the gauge, mounted in 
a wall of a tank, comprises a diaphragm A to which 
is attached a centrally positioned plate B functioning 
as a lever, one end C of which bears upon a knife- 
edge D secured to a plate E forming one end of a 
pneumatic bellows F. The opposite end bears 
upon a knife-edge G which, is arranged in a guide H 
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so that it may be moved nearer to, or further away 
from, the centre of plate B. In operation, fluid 
pressure being exerted on diaphragm 4A, air is admitted 
to the bellows F through a connection J and, when 
the thrust exerted by plate C on knife-edge D is 
balanced, can escape through a central bore in a 
tube K, the inner end of which acts as a valve in 
co-operation with plate E. The pressure in bellows 
F is measured by a manometer, not shown, the 
reading of which, multiplied by an appropriate 
factor determined by the setting of knife-edge G 
in relation to guide H, will give the required fluid 
pressure, from which the ratio of specific gravity to 
level of liquid in the tank can be determined. The 
right-hand view shows an alternative valve arrange- 
ment for use in conjunction with bellows F. This 
comprises a central tube LZ passing through and 
moving with plate E, an inward movement opening 
the air inlet tube J and an outward movement 
opening an air outlet M, connection N being provided 
for a manometer.—September 17, 1952. 


PUMPS 


679,246, February 16, 1951.—CENTRIFUGAL Pumps, 
Georg Volland, of Adalbertstr. 9, Dusseldorf- 
Oberkassel, Germany. 

Referring to the drawing, the rotary part of the 

centrifugal pump consists of the impeller wheel A 

equipped with blading which is fixed on the shaft 
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and is driven at a high speed of rotation in the 
direction of the arrow B. The water which enters 
through the suction inlet C is carried along and 
delivered to the pressure chamber D of the pump 
casing, which collects it within its periphery and 
delivers it to the pressure outlet E. The impeller 
wheel can only deliver when it is filled with liquid. 
For the purpose of air extraction there is inserted 
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in the pressure chamber D of the centrifugal pump 
a water jet or injector pump which consists of a 
nozzle with wall F or a diffuser in the form of a 
ring segment. This device acts by its co-operation 
with the impeller wheel, as is indicated by the arrows. 
The arrow H drawn in full lines indicates the direc- 
tion of flow of the liquid and the arrow J in dotted 
lines on the other hand indicates the direction of 
flow of the air which is éxtracted.—September 17, 
1952. 


INTERNAL COMBUSTION ENGINES 


679,496. January 17, 1950.—CHROMIUM PLATED 
ENGINE CYLINDERS, W. H. Dorman and Co., 
Ltd., Stafford, and John Howard Gladstone, 
Haughton Old Hall, Stafford. 

The invention consists of a process for the manu- 
facture of chromium plated engine cylinders accord- 
ing to which the cylinder casting is first given an 
inner diameter greater than the designed final measure- 
ment ; it is then plated with a thickness of plating 
to bring the diameter to a measurement less than 
that of the designed final measurement after which 
the chromium deposit is honed out with diamond 
hones to give the precise designed diameter measure- 
ment. In carrying out the process experimentally 
successful results have been obtained by first boring 
and honing the cylinder to give a diameter 0-010 
of an inch greater than finally required and then 
plating to a thickness which reduces the diameter 
to from 0-003 to 0-005 of an inch less than the 
designed finished diameter and then honing this 
too small diameter to the precise designed diameter 
with diamond hones. In order to attain the result 
at least 0-002 of an inch of the diameter has to be 
honed out. It is found that the use of diamond 
hones consisting of diamond dust moulded into a 
suitable and preferably metallic bond first of all 
tends to smooth the cylinder bore, but if the honing 
is continued small particles are torn from the chro- 
mium plated cylinder bore, forming a surface com- 
pletely satisfactory for holding lubricant. The 
depth of indentation in the surface can be varied by 
using hones with different grades of diamond dust 
and in practice trial can be made with different 
hones. When once the required hone has been decided 
on for particular conditions it can thereafter be 
relied upon to produce the desired result consis- 
tently.— September 17, 1952. 


TUBE AND PIPE COUPLINGS 


679,581. March 28, 1950.—JomnT FOR Pipes, Com- 
pagnie de Pont-a-Mousson, of Place Camille 
Cavallier, Nancy (Meurthe-et-Moselle), France. 

As the drawing shows, the pipe A is terminated 
by a spigot which is provided on the outside with a 
frusto-conical surface B extended by a screw-thread 
C, the rounded-top threads of which lie along a 
diameter slightly smaller than the outside diameter 
of the pipe. The roots of the threads are truncated 
so that the depth of the threads gradually increases 
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as it approaches the end of the pipe and the profile 
section of the threads is smaller than the section of 
the grooves which separate them. The screw-thread 
is followed by a smooth cylindrical surface ~ 
to the minor diameter of the threads. The p 

is provided with a bell having on the inside a pon 


THE ENGINEER 


drical internal screw-thread E of the same form as 
the screw-thread C. The roots of the threads are 
also truncated along a cylinder so as to reduce the 
depth. In the screw-threaded portion of the bell 
is housed a sleeve F made of a resilient material 
such as rubber. In the free state its smooth outer 
surface is cylindrical, while its smooth inner sur- 
face is slightly tapered. The mounting of the joint 
is effected by placing the sleeve in the screw-threaded 
portion of the bell in such a way that it abuts against 
the inner edge, its largest inside diameter being at 
the entrance of the bell. Owing to the internal 
shape of the resilient sleeve, the threads of the 
spigot gradually penetrate into the inner surface 
of the sleeve and bear against the surface to enable 
the pipe A to be screwed. On the other hand, the 
radial expansion of the sleeve produced by the 
insertion of the pipe compresses the periphery of 
the sleeve into the screw-thread E of the bell, the 
thread penetrating into the sleeve. Tests have shown 
that there is no particular difficulty in merely screw- 
ing the spigot into the bell caused by the high coeffi- 
cient of friction of the resilient material against 
the metal of which the spigot is formed. In addition 
to the fact that the coefficient can be decreased by 
suitable lubrication, even with water, the sleeve 
cannot be rotated by the spigot since, as from the 
beginning of the screwing operation, the threads 
penetrate into the sleeve and lock it. In the specifica- 
tion various alternative designs are shown.—Sep- 
tember 17, 1952. 
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